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ENTRIES APPEAR IN THIS INDEX 


under names (1) of authors; (2) of research organizations or institu- 


tions; (3) of subjects. 


Cross references may be made (1) to allied main headings or (2) 


to subheadings of main headings. 


are indicated in cross references by inclosure in parentheses. 


In the latter case, subheadings 


Head- 


ings and subheadings consisting of several words each are indicated 
in cross references by initial words only. 


Abbreviations used in this index are the following: 


A. S. T. M.—American Society for Testing Materials. 


fn.—footnote. 


q.—quoted. 


r.—reference, referred to. 


r. to p.—reference(s) to publication(s) by or concerning. 
U.S. D. A—United States Department of Agriculture. 
U.S. D. C.—United States Department of Commerce. 


v.— versus. 
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A Page 
Abatis (stream control) __. 55, 56 
Abrams’ method of combining concrete aggre- 
gate, r. boas > 176 
Absorption, comparative: 
of crushed stone concrete and gravel concrete, 
investigations._____.____- 4s 
Accelerated traffic tests, brick pavements 120-143 
Acceleration: 
of fill settlement in peat marshes______ 236-239 
of gravity, in computation of road reaction 
Se ‘a 70, 73 


of motor truck wheels in impact tests— 


measurements, method and apparatus 70 74, 
128, 231 
time in which occurring, relation to 
impact force delivered 78, 79 
of motor vehicle wheels in starting from rest 
PE itnnuh disewaninn cain cocakee 230 
of unsprung weight of motor truck- 
relation to road reaction to impact 70, 
72, 76, 78, 81 
Accelerators in hardening of concrete, see Admix- 
tures. 
Accelerometer records in impact tests: 
conversion into terms of impact force_ 70, 72, 73, 96 
a a eg 72, 73 
Accelerometers: 
calibration, calibration curve, calibration 
factors. _.._- . 72-74, 96 
descriptions and use in tests. 70-74, 95, 96, 128, 231 
Accounting, maintenance: 
recommendations, Highway Research Board 127 
Acids: 
in concrete sand, effects, r weuccaceieae 107 
Admixtures: 
in concrete, effects. .........._...-- 66, 126, 128, 202 
ll” eee . 59, 64, 126, 127 
in subgrade soils__.............- .-- 126, 156-158 
see also Calcium chloride— Lime, lime com- 
pounds—Sand admixture-—Sodium 
Silicate. 


Adobe subgrades, California survey data 248, 240 
Age: 


of brick pavements in service, survey data 


(thin brick pavements) -_ _...--- 37-143 
of cement mortar, relation to relative strength 
in compression and in tension 91 
of concrete— 
during greatest moisture loss, cured 
and uncured concrete. -. = 203 
in various test specimens_._- __ 36, 203, 204 
length of life, increase by steel reinforce- 
PRES ATES ER A ; aaa . 127 
relation to— 
cracking, pavement -_- 127 
modulus of rupture under static and 
SS NERS 98, 99 
relative strength in compression and 
Seer Te 91, 92 
relative strength of high alumina and 
Portland cement concretes 126 
of pavement — 
relation to peccetanates cost, r. to p. 126 
Agg, Professor T. * 35 


Aggregate, see Nuerogate containers— Arch ac- - 
tion Cement-aggregate ratio— 
Concrete aggregate Crushed 
stone — Gravel aggregate—Lime- 
stone aggregate— Limestone dust 
Sand aggregate— Voids. 
ao containers for voids test specimens. 
Air: 
air pockets in concrete test specimens, avoid- 
nee 


207, 208 


use 
suascesee 164, 169 
- 157, 158, 160 


air power in broken stone production, 
and costs 
in voids in soils. .___...._- 
see also Temperature—V ‘oids. 
Alkali: 


in concrete sand, effects, r_____- : 107 

resistance to, high alumina cements. ———e 
Alumina cements: 

calcium chloride admixture in, eflects_- 252 | 

nd 125 


resistance to sulphate and alkali water_____ 
American Association of State Highway Officials: 
ae 
American Railway Engineering Association: 
research, earth pressures on culy ert pipe. 
American River, Folsom, Calif. 
flood discharge Oe ER eee ne 
American Society for Municipal Improvements: 
recommendation, allowable working stress 
ms enmereen...........°...... 
American Society for Testing Materials: 
specifications and test methods, r.— 
povine Sea 
ortland cement._.......__-. 104 
temperature of moist closet________.____- 
Ames, Iowa, investigations, see Culvert pipe, 
culverts (earth pressures on). 
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Analysis: Page 
mechanical analysis, see Mechanical 
analyses. 
theoretical analysis, stresses in concret 
pavements computed by 25-35, 125 
Anchoring methods, retards (stream  con- 
A wctie sence OO-Ot 
Anderson, Andrew P., reports: 
time losses in concrete road construc- 
tion - 193-201, 20% 
value of foreman on fresno and wheel sera per 
work ___- Tos ape 65-66 
Anderton, B. A.: 
bituminous mixtures, research 46- 48, 12¢ 
Anstett, M.: 
calcium chloride, action on cements (abstract 
of article) } = ae 
Antoine, A__...- ‘ , $2 
Apparatus and equipme nt, see names of instru- 
ments and machines—also names 
of processes and tcsts in which 
apparatus is used. 
Approximation, successive: 
Ritz’s method, use, r . 26 
Arch action of coarse aggregate in concrete 
pavement slabs: 
relation to voids nee 45 
Area, see Concrete re sinfore e “me nt (bars)—Out- 
lets, culverts—Surface area of 
concrete sand— Watershed. 
Arlington Experimental Farm, Arlington, Va 
research— 
brick pavements, accelerated traffic 
RE  wewwatn — 129-143 
concrete bridge sl: eS 6S 
concrete curing methods- 202-204, 208 
concrete road materials 128 
impact tests of concrete slabs, 93 
eS 128, 153, 185, 154, 159, 160, 162 
Stresses in concrete roads, 6-wheel 
truck tests, r.._- oi os 12 
Arterial highways: 
in Cook County, I11.; recommendation 5, 
Asphalt emulsion: 
use in curing of concrete, tests "2 


Asphalt filler: 
for brick pavements 


application, method - 130 

excessive quantities, effects. 129, 139, 141, 142 

survey data (thin brick pavements 138-143 
for concrete pavements 

research, r. to p_..------ 12 


Asphaltie oil: 
for surface treatment of gravel roads 
OS tantacwnbudc 
traffic justifyi ing use_.__- 
Asphaltie pavements, asph: ultic pe ny ing mixtures, 
see Bituminous pavemeznts—Bi- 
tuminous paving mixtures—Sta- 
bility—Temperature 
Atmospheric conditions, see Climate, 
conditions—Temperature 
Aiterberg, Albert: 
ey iinet eiitindi taeeeinn 
see also Atterberg soil tests. 
Atterberg soil tests: 
eatin, of plasticity tests (report by A 
Wintermeyer) 
discussion — Dr. Charles Terz: ighi 
Austrian Society of Civil E ngineers, r 
Ayres, Quincy C.: 
earth roads in northeastern Iowa, 
conditions (article)__- 


climatic 


119 


119-122 
153-158, 162 
abe 241 


unusual 
59-64, 66 


Balls, steel, see Stee] balling. 
Baltimore, Md.: 


share in State motor vehicle revenues 213, 220 


Bank heads, bank revetment work (stream 
See 55, 56 
Bar reinforcement, see Concrete reinforcement. 
Bark beetles and borers: 
infestation, effect of highway slash________ 251, 252 
Bars in streams, effects____._-_- ees 
Base courses: 
for brick pavements— 
construction for different thicknesses of 
ES 130, 142, 143 
failures, effects upon brick __- . 141, 142 
macadam bases, thin brick pave ments 130, 
138, 140, 142 


nonrigid types, suitability for thin brick 
ea 129, 130, 141, 142 
see also Concrete bases. 
Batches, concrete: 
number per hour in paving jobs, efficiency 
studies data _ - 20, 21, 23, 24 
Se ,, SE ee eee : 
Bear Creek, Denver, Colo.: 
flood flow. SS ee Beate en ae ee 
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Page 
ae b1, 94, 
front cover of No. 5 


Bearing blocks 
types used in various tests __....--- 
95, 155, 156; 
Bearing power of soils: 
consistency tests, cone penetration method. 240-247 
laboratory tests, limitations_.._._. 119, 162, 234, 247 
relation to 


friction between soil and penetrating 
body - - - ° - 241, 242, 245, 3 246 
moisture content-. 119 122, 153-162, 170, 240-247 
moisture equivaient - costnen See 
ONIN Iss irrnhcc doe ticedswes 156-158, 161 
shape of penetrating body. --.-_-----.-. 246 
simplified tests, methods and discussion of... 119- 


122, 153- 162, 170 
see also Clays and clayey soils—Earth roads 
Peat, peat deposits—Sands and 
sandy soils—Soils (suitability)— 
Yield point 
Bedding courses, brick pavements: 
depth— 





in test track. bebe iccechiaaans oe 
recommendation..__-._....----_--_- 129 
sand (plain) v. cement -sand, test and survey 
MN tithanceSindiees jen 129-143 
Bedding of culvert pipe: 
effects upon supporting strength -._- 7 . 229 
Beetle, Western pine: 
infestation, effect of highway slash- . 251,252 
Belting of concrete slabs: 
methods in tests of vibrolithie concrete ~~ 37,45 


Bench work, broken stone production: 
hammer drills, use, recommendation 
relation to costs of quarrying-_-_-- 

Bending moments: 
in concrete beams— 


_ 164, 169 
_ 164, 165 


constant bending moment, method of 
producing in impact tests__-__-_- ot 
in concrete bridge slabs supporting concen- 
trated loads— 
equations for determining..-......... 14-17, 24 
maximum for various spans, five condi- 
Choe OT WE woes oe cece 14 
in concrete pavement slabs— 
computation by theoretical analysis, 
formulas and graphs.....____ 26-28, 30-35 
during curling, data from curing methods 
ONES oe eee 4, 208 
formula ae in tests of vibrolithic con- 
Se 40 
see also Modulus, moduli (of rupture). 
Bending process in concrete beams and slabs, 
SS ee --- 27,31 
Bending strains in concrete beams: 
distortion of planes under bending (static 
and impact loading) ___._._.__ 97, 98, 100 
Bending stresses: 
in bridge piling through peat marshes 
relation to bridge failure__ —— 
in concrete bridge slabs— 
calculation, specifications __..___.__._.. 16,17, 24 
see also Stresses. 
Bending tests: 
of concrete (normal v. vibrolithic) _ ......... 36-45 


see also Compression 
tests. 
Bends in streams: 


retards, recommendation - - -- _- 


tests—T ransverse 


e 55, 58 


Bessel functions, r. to p- ------- ee 
Bicycle wheels, kick in starting from rest to 
SEE tion enc pend cceukoswanseaeen 230 
Rights in banks: 
correction in stream control --._.....-.-..--- 55, 58 


Bitumen content of paving mixtures: 
ee 
proportion desirable - 
relation to— 

density under compression in service... 206 
IGT ws sd edna teddtgninswense 46, 47, 126, 206 

Bituminous filler, see Asphalt filler. 

Bituminous mastic coating, moist closet walls__ 

Bituminous pavements: 
asphaltic concrete, temperature-stability 

UN cde cuss tuiecedcene xen _... 46-48 
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bituminous macadam, tire wear index. -____- 125 
proposed discussion, road congress - _. . 123,124 
temperature observations a a ae 46-48 


see also Bituminous paving ‘mixtures. 
Bituminous paving mixtures: 
relation between strength and composition. 205, 206 


research— 
report by W. J. Emmons. .........-.. 205-208 
review by B. A. Anderton, r__.......... mm, 


stability tests, methods and apparatus pula 
126, 205, 206; front cover of No. ‘ 
voids test, method and apparatus nip oceans 
see also Bitumen content—Bituminous pave- 
ments—Bituminous surfacing, 
F bridge floors. 
Bituminous surfacing, bridge floors: 
cost data 


7, 











2 


“Black dirt”’: 

as replacement in earth roads, lowa 
Black waxy soil: 

as subgrade material, r 

Blackwell Okla.: 

thin brick pavements--..............--..-- 140-142 
Blair, M. W., and Edward Orton, jr.: 

r. to 


59, 63, 64 


: 101 (fn) 
Blasting: 
in broken stone production, practice and 
costs 163-166, 170 


in fillconstruction over peat marshes, method 239 
Block holing in broken stone production: 
ae iat 165 
as pavements, stone: 
mpact tests, motor truck.........-..---.--- 74-76 
Block surfacing, pridge ETS ae 171 


Bogs, peat, see Peat, peat deposits. 
Bonds, highway: 
payment from— 
gasoline tax receipts 52, 177, 218-221 
motor vehicle fees, etc_........-..-.---- 49, 
51, 177, 211-216, 221; rear cover of No.7 


Bookkeeping: 

in broken stone production __.......-..----- 169 
Borers, see Bark beetles and borers. 
Bowie County, Tex.: 

time losses, concrete road construction... 199, 200 


Bowlder breaking, broken stone production: 
practice and costs.........---.-.-- 163, 165-167, 169 
Box culverts, see Culvert pipe, culverts 
Braune, Dean G. M.: 
earth pressures on culvert pipes (article w ith 


ee 222-229 
Breakdowns of equipment, concrete pav ing job Ss: 
ND it cncocesscndcndcecesseevnaes 194-196, 199 
Breaking strength, see Breaks, breakage—Com- 
ee at geen a Pe er sar 
fodulus, moduli (of rupture)— 
Transverse strength. 
Breaks, breakage 
in concrete tension test specimens, location 
_ ae 91 
in mortar tension test specimens, location 
ena Girectiem.................... 91 
see also Brick, paving—Brick pavements — 
Cracks. 
Breed, H. E 
tension ‘asta, steel fabric reinforced concrete. 125 
Brick, paving: 
breakage Sad cobbling, testandsurvey data. 102, 
129-143 
compression tests, methods and testresults_. 101, 


102, 131, 135, 136 
fire-clay brick, rattler tests............-..- 103, 107 
hardness tests, several sizes of brick 101-103 
modulus of rupture, various test results... 101-103, 

131, 135, 136 
101-103, 107, 131, 135 
138, 142 


rattler losses............--.---. 
brick, survey data 


shale brick, rattler tests_..........-.------ 103, 107 
size— 
effect on rattler loss, report by F. H. 
ithidctinremewenne 101-103, 107 
sizes recognized by U.S. D.C.committee 101 
specific gravity changes, relation to rattler 
loss correction factor............- 103 
specifications, standard— 
a by A.S.T.M. 101 
ggested addition ...................--- 107 


thickness, relation to resistance to traffic... 101-103, 


107, 129-143 
thin brick, tests. 101-103, 107, 130-136 
transverse tests, several sizes of brick_...... 101-103, 

131, 135, 136 
vertical fiber brick, test and survey data_... 129 


138, 142, 143 


volume, volumes— 
as correction basis, rattler loss 


aiubinehiocaia 103 

of bricks of various sizes_.............. 103, 107 
weight— ; : 

as correction basis, rattler loss... 101--103, 107 


losses = © yeaa tests, several sizes of 


eld etal dhaitisieneaitnaedinm 101-103, = 
of a -— I ne 103 


variation in brick of same nominal size__ 





101, 

103 

wire-cut brick, test and survey data_______. 103, 

107, 129-138, 142 
see also Brick pavements—Weart. 

Brick pavements: 
accelerated traffic tests 


AES ES, ee 129-137 
costs— 
increase, justification-.......-........... 142 
increase through excessive use of filler.-. 129 
reduction through use of thin brick. ___- 143 
thin brick pavements— 
breakage, test and survey data___.____ 129-143 


construction methods 129-131, 138-143 
displacement of brick without breakage. 


141, 
142 
maintenance, survey data._.......____ 137-141 
practicability, engineers’ views_......___ 143 
research report by L. W. Teller and J. T. 
Pauls.......-. 129-143; front cover of No.7 
2, a a a : 
see also Asphalt filler—Base courses—Bed- 
ding courses — Brick, paving — 
; Grout fillers—Scaling. 
Bridge funds: 
from motor vehicle and gasoline tax rev- 
NG wbdsacnewe eines 212-216, 218-221 


Page } 
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Bridges, highway: Page 
Ban Ban berdge................ 128 
costs (total)— 

concrete floored and timber floored aeliges 
________,_ Site .. 171-173 
relation to stream control_-............-- 53 
flooring— 
bituminous surfacing-.........-.--- 68, 171-173 
I on cama enmamindenwawes 17 
concrete slabs— 
ee 173 
comparison with timber flooring, 
report by O. L. Grover_--..-._- 171-173 
Delaware River bridge slabs, de- 
Scription and tests__....------- 68 
stress distribution in-__----- .- 7-17, 24, 68 
width (effective) report by E. F. 
ee ee 7-17, 24 
see also Bending moments. 
costs, several types of flooring ------ 171-173 
maintenance and maintenance costs, 
concrete v. timber floors - - - - 171, 173 
steel buckle plates, steel traffic treads__ 171-173 
wooden flooring— 
Ge dntdbiccthnkbctccetaskceuaes 171-173 
diagonal or longitudinal wearing 
Sick occ ponhinimcianedaeteeaane 171 
life, treated and untreated timber... ‘17! 
ee 171 
Re eae 171 


over streams through peat deposits— 
failures, causes and prevention --- 
fill construction Boba 





piling— 
in peat deposits, movement-_..._...... 239, 247 
preservative treatment (timber piling) ; 
penetration tests................... 192 
retard protection of, research.--.-....---- 53-58; 
front cover of No.3 
I, itinnkdeness<ssnudGarudcede 53 
specifications— 
concrete slabs, effective width..._-.-- 15-17, 24 
preservative treatment, timber bridge 
a a i 192 
Broken stone, see Crushed stone. 
Brush dikes and mattresses, stream control.. 55, 56, 58 
Brush mats, fill construction in peat marshes___- 238 
Buchanan, James A., and J. W. Reid: 
motor truck impact tests (report) _.......-.-- 69-82 
Buckle plates (steel), bridge floors.....-......-- 171 
Budget, highway: 
relation to highway improvement pro- 
EE eee 188, 189 
Bulking, see Concrete sand. 
Bull Run, Va., demonstration road_.__...._---- 128 
Bureau of —_—, U.S. D.A., see Patterson, 
Bureau of Soils, U. 8. D. A.: 
maps and surveys, use..................-... 89 
soil classification practice, r................- 248 
Bureau of Standards, U.S. D. C.: 
specifications for Portland cement, r-_- 104 
Burkli-Ziegler formula, run-off, r_...........--- s4 
Burlap: 
use in curing of concrete test specimens__._ 37, 
202-204 
Burning of unstavle clay: 
beneath earth roads_......................-.. 
beneath railroad tracks..................--.. 64 


Burton, V. R., articles: 
fill settlement in peat marshes_______- 233-239, 247 
soil and pavement surveys, Michigan 89, 92 

‘*By-pass”’ routes for traffic, 1, 3, 

5, 6, 189 


recommendations 


Cain, Dr. William, r., q 
‘alcium chloride: 
action on cements, article by M. Anstett 
0 ORS eae 
concrete admixture, curing methods 
66, 126, 128, 202, 252 
corrosive action on steel reinforcement,r.top. 252 
for surface treatment of gravel roads— 
costs 


222(fn), 223 


~ 


as 






tinal eattaaieiieth ding tattle ieigintinll daiwa erties 126 
traffic justifying use..................... 127 
California ame 1 Commission, see McKesson, 
C. de 
California road survey: 
report by C. A. Hogentogler_-..._..__- 248, 249, 251 
Capillary moisture in soils: 
action during moisture equivalent test_____- 160 
capillary pressure, analysis...............- 156-158 
a tee 62 
treatment of soils having high capillary 
potential, research ........-.....-- 125 
see also headings beginnins, M-isture. 
Capping: 
mud capping, broken stone production ~ 165 
of concrete cores in compression tests__-__- 9 
Carter Lake levee, East Omaha, Nebr__---_- eS 
Catoma Creek, Ala.: 
SSNS ee eee 86 
Celite as concrete admixture, research._......__- 128 
Cells, soil pressure: 
TE Tb Wacinnmatedinmisagudsesnwe incendie 222, 226 
Cement: 
as subgrade admixture-.._...........-.-....- 126 
see also headings beginning Cement—also 
Alumina cements—Calcium chlo- 
ride—W ater-cement ratio. 








Page 
Cement-aggregate ratio in vibrolithic 
normal concrete specimens: 
computation, computed results 
FORNGEOES Oi PET OINIU on oe icscccscccones 
Cement-grout fillers, see Grout fillers. 
Cement handling, concrete paving jobs: 
IN, 5.50 cccudietcddcenseuckioanckwa 
Cement mortar: 
briquette molding— 
nn 3 registering 


and in 


40, 41 


99 


device, report 
. H. Jackson and D. O. Woolf. 
pressure to be applied, specifications - - 
modulus of rupture of mortar beams in tests 
of vibrolithic concrete__....---- 40, 41, 
see also other headings beginning Cement 
also Compressive strength—Grad- 
ing (of concrete aggregate) 
Storage —Tensile deformations 
Tensile strength—Thumbing 
Time (of set of cement). 
Cement-sand bedding courses, thin brick pave- 
ments: 
test and survey data..............-.- 
Census, traffic, see Traffic census. 
Center joints, see Joints. 
Chains, nonskid: 
effects upon brick pavement. .___- 
Chamberlain, John R.: 
retards in stream control (report) 
Chamfering: 
effect upon discharge of culverts 
Channel changes, Missouri River -- 
Chapel Hill (North Carolina) experiments 
earth pressures on culvert pipe_-__-- 
Chemical admixtures, see Admixtures 
Chemical treatment of earth road failures 
Chicago, Burlington & Quincy Railroad: 
stream retards 
Chicago City Plan Commi ission, see Cook C ounty, 
Ill, highway tre insport: ition survey. 
Chord action in stre: im flow: 


by 
104-106 
104 


4 


120 


143 


130-137 


occurrence and prevention - .. OH, 58 
Circuit and ‘‘by-pass”’ highway - traffic routes: 

oe eee 1, 3, 5.6 
Circular track, Arlington, Va. 16, 


129, 130; ‘front cover of No. 2 


CR I a 226 


see also Culvert pipe, culverts. 
Clay fills: 
pressure on culvert pipe__...- th 
see also Earth fills—Earth pressure. 
Clay subgrades: 
in California highway system, surve: 


999 993 995 


Jata.. 248, 
249, 251 
TN aR ae CE 248, 249 
Clays and clayey soils: 
bearing power— 


89, 


critical bearing point, yield point -. 154- 
¢ 162, 240- 247 
relation to sand admixture...____. 156-158, 251 
beneath earth roads— 
relation to failures... ................... 59-63 
SE ae - "63, 64, 66 
blue clay— 
beneath peat deposits........ 234-239 
penetration tests (Mass: achusetts cle Vv) 242, 243 
Bosphorus clay, tests. 154, 156, 242-245 


compression tests, methods and test results. 158 
156, 

determination by seistaaien 
24 


consistency, 





drying qualities 


elasticity (modulus) of various samples... _- 244 
glacial clays, penetration tests_.......____- 242-245 
in California highway system........._..-. 248, 249 
in concrete sand, effect, r_..-...._- oe 107 
lake clay underlying peat deposits, relat ion 
to fill settlement................ 2 234-239 
GRAS TES 5 sonst 153-155, 159, 160, 162, 170 
moisture equivalent tests, discussion... -__. 159-161 
I 240-247 
plasticity, plastic limit, ete.............____- 119 
22, 153-152, 170, 241-243 
ce do eg 5, Ee BILE De 60-62 


shrinkage limit 158-160, 162, 170 
viscosity 240, 241, 244 
volume change, relation to moisture rontent. 158, 
161, ro 170 


yellow clays, tests__..___. 





p oce-- 154, 156 
see also headings beginning “Cl y—also 
Loessal soils. 
Clemmer, H. F.: 
comparison of transverse and compressive 
tests of concrete (article) ........_- 67, 68 
fatigue of concrete, r. to p......-...--..-- 100 (fn) 
Climate, climatic conditions: 
effects upon— 
asphaltic pavements (stability) --....._. 46-48 
oe, eee ae 137 
concrete roads, research ..............._- 128 
iis a, RRS SRN RIGS HP 125, 199 
ick sses, concrete paving jobs....___- 18, 
19, 21, 193-201 
trench . udition, clay fill over culvert 


SE a ee ee 225 
see also Freezing of concrete—Rainfall—Tem- 
perature— Weathering. 
Clouds: 
effects upon temperature of asphaltic pave- 
oe a EE 4> 


Cobbling of paving brick: 
test and survey data 

















Page 

Coefficients, see Consistency (of soils)—Ditch 
coefficient—Entrance losses—Ex- 
pansion (of concrete)—Flood 
flow (maximum)—Impact coeffi- 
cient—Modulus, moduli—Perme- 
ability of soils—Plastic range of 
soils—Projection coeflicient— 
Roughness—Shrinkage limit of 
soils—Stiffmess (of subgrade) — 
Thermal coefficient of expansion 
and contraction. 

Collection costs, collection methods, see Gasoline 
tax— Revenues, highway. 

Color of soils: 


changes during evaporation of soil moisture.. 153, 
157 

Colorado practice in use of subgrade pean, | 
pavement construction... _.-.-- ), 251 


Colorado River, run-off_............-. ietiaae ‘ 85 
Columbia, Mo.: 


time losses, concrete road construction__-..-- 198 
Commissions, commissioners, see Highway 
commissions—Motor vehicle de- 
partments, State—Tax collectors. 
Commodity transportation by motor truck: 
comparison with commodity transportation 
by rail (Connecticut)-........-- 117, 118 
cost, relation to distance. ..........-.-.----- 187 
haul lengths... -_- 112, 114, 116, 117, 180-182, 187, 189 
increase through highway improvement 
(North Carolina) -........-- 178-184, 189 
Statistics of registered trucks and road trac- 
Rod ntainscnwclesiepbiintbends 49, 50, 152 
supplementary to rail and water transporta- 
 ——— _ ——~ 
survey data (truck capacities, , loads, ete ) 109- 


118, 134, 135 
Common carriers,see Commodity transportation 
by motor truck—Hire, motor ve- 
hicles for— Motor busses— Railway 
transportation. 


Compact-recording strain gauge, use_.....__---- 125 
Compaction: 
of concrete slabs in finishing, relation to 
WINNS omit ccccncctednscsensons 41,45 
of fine aggregate (bituminous mixtures) in 
voids test, method andapparatus.. 207, 
20s 
of soil samples, methods---... 119-121, 155, 156, 160 
see also Compact-recording strain gauge 
Compression— Pressure. 
Compression: 
in (of) bituminous paving mixtures— 
methods and apparatus in displacement 
| See ea eae 205, 206 
ultimate compression— 
determination by voids tests of 
sie ans ine 206 
relation to stability.............--- 47, 206 
in (of) concrete beams in static and impact 
tests, strain distribution........... 97-99 
in (of) concrete bridge slab, Delaware River 
SY vik ctunnemetaneneeecces 68 


in (of) concrete pavement slabs— 
voids in compression sides during tension 
tests, vibrolithic concrete...--.-- 45 
in (of) motor truck springs— 
as measure of road roughness, recording 
OO =a 144-148, 151 
during passage of wheels over obstruc- 
ee 76 
effect upon truck wheel impact on pave- 
ment.............. 70, 72, 73, 76-78, 80, 81 
in (of) motor truck tires— 
in static and in impact tests_......- 70, 76-79 
see also Compaction—Compression tests— 
Pressure. 
Compression tests: 
of brick (paving), methods and test results.. 101, 
102, 131, 135, 136 





of concrete— : ; 
comparison with transverse tests (article t 


te A 7, 68 
development of test in which is uniform 

application of load, research ------ 68 
in Virginia demonstration road _ re- 

ASRS Se es 128 
8 SS ee 66 
New Jersey program.............-....-- 48 


of soil— 


153, 
155, 156, 242-247 
Compressive strength—Impact 
tests—Static load tests. 
Compressive strength: 
of cernent mortar— 
in various test specimens. - - - -- 
relation to— 


see also 


calcium chloride admixture --_--_--- 252 
grading of sand_.......--. 106, 107, 174-176 
tensile strength --...___- 91, 106, 107, 174, 175 
of concrete— 

umina cement concrete___............. 126 

factors affecting, research recommenda- 

et ERS a Te 

in cores from pavement— 

as measure of transverse strength of 
ET, PEEL 67 
relation to drilling...............--- 68 
variation in test results.............- = 


in various test specimens_.-.-.......-.-- 
68, 91, 92, 94, 98, 107, 174, 175, 203, 201 


| 
| 


| 
| 
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Page 

Compressive strength—Continued. 

of concrete—continued. 
relation to 
age _. 91, 92, 204 
aggregate (crushed stone \ gravel). 4s 
aggregate distribution__. 68 
curing method = 66, 203, 204 
grading of sand . 106, 107, 174-176 
moisture content ___. SAS 68 
tensile strength .. 91, 92, 106, 107, 174-176 
transverse ae He 67, 68 
of concrete sand____._. 106, 107, 174-176 
of soils— 
computation from cone penetration 
a 242-247 
importance in evaluating subgrade soils 12 
in remolded v. undisturbed samples__ 244-247 
see also Compression tests—Impact fatigue 

Concrete, see headings beginning Concrete—also 
Absorption, comparative — Ad - 
mixtures—A ge—Air (air pockets)— 
Alumina cements—Bending . . 
Cement-aggregate ratio—Cement 
mortar— Compression tests— Com- 
pressive strength— Contraction- 
Curing — Deflections — Deforma- 
tions — Disintegration — Drying 
Elastic © curves—Expansion—Ex- 
tensibility—Fatigue limit—Flow 
tests — Freezing — Modulus, 
moduli (of elastic ity-of rupture) 
Moisture—Poisson’s ratio—Pro- 
portioning — Slump — Storage 
Strains — Strength — Stresses 
Swelling—Tension tests—Trans- 
verse strength—U niformity 
Vibrolithic concrete—Water- 
cement ratio—Weight losses 
Yield. 

Concrete aggregate: 

distribution, relation to compressive 
are ; : 68 
New Jersey research _.______- 4s 
types used in various test spec imens........ 36, 
90, 04, ] 28, 202 
see also Cement-aggregate ratio—Concrete 
sand—Crushed stone—Grading 
Gravel aggregate—Limestone ag- 
gregate—M odulus, moduli (of elas- 
ticity)—Voids— Weight, weights 
Concrete bases: 
for asphaltic pavements, use in test track 46, 47 
for brick pavements— 
floated finish, use, r_._-- 140 
frozen concrete surfaced _. ‘ 141 
Survey Gees. .........<.... 138-143 
use in test track, accelerated traffic 
SSS a - 129-131 
for bridge floors ._........._..- 171-173 
reinforcement, effect upon pay ement cracks 127 
Concrete beams: 
descriptions of beams used in various tests 40, 
48, 67, 68, 94, 128, 204 
rectangular beam formulas— 
application to slab design, ‘effective 
width’’ computations____.._-- 7,8 
see also Bending . ..—Compression—Deflec- 
tions — Deformations — Impact 
tests—Moisture content—Static 
load tests—Strains—Stresses 
Transverse strength—Transverse 
tests. 

Concrete bridge slabs, see Bending . ..—Bridges, 
highway (flooring)—Deflections— 
Deformations — Impact — Load- 
ing diagrams—Maintenance— 
Stresses—Stringer weight— Wheel 
contact. 

Concrete cores, see Compressive strength— 
Drilling. 

Concrete cradle bedding, culvert pipe: 

effect upon strength__........_- 229 

Concrete culverts, see Culvert pipe, culy erts. 

Concrete curbs, brick pavements, r-_--.--- 140 

Concrete cylinders, see Compression tests 
Compressive strength—Tension 
tests. 

Concrete mix, concrete mixes: 

used in —— test specimens, test results__ 37-39, 
41-45, 68, 91-94, 96-100, 106, 174, 202-204 
used in Virginia demonstration road --_-.-- 128 


see also Concrete mixers—Concrete mixing 
time—Concrete mixing water— 
Fineness modulus theory—Pro- 
portioning—W ater-cement ratio. 
Concrete mixers 
snecheniedl | troubles, ee 21, 
23, 186, 193-197, 199 
operation in paving jobs— 
hours of actual operation _18, 19, 185, 186, 195, 199 
perfect operation, stop-w atch studies.... | 186 
Slow operation, time losses--_......- 18-24, 193 
production in various paving jobs (batches- 


See 19-24, 185, 186, 195 
types used, r _........ 37, 185, front cover of No. 10 
Concrete mixing time, concrete road construc- 


tion: 


per batch for maximum efficiency 21, 23 


percentages of total working time, two ag 21, 23 
stop-watch studies. ...............-.-.-- 


23, 186 
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Concrete mixing water: Page 
for quick hardening cements, r. to p._.__---- 126 
temperature, A. S. T. M.specifications..._.. 250 

Concrete pavement construction: 
costs— 

apportionment to kinds of traffic, con- 
siderations affecting._..._.-_..__. 35, 125 
a ER le Se, 196 
saving by — 
efficient superintendence.-_____.___- 18-24, 


194-199, 201, 208 

reduction in pavement thic kness__. 35, 249 
subgrade soil corrective measures_ 249 
efficiency studies (Part V) by J. L. Hs arrison. 18-24 
in Missouri, stop-watch records_.__..____- 185, 186 
of short sections over soft spots in earth roads_ 64 


time losses, report by Andrew P. Anderson 193-201, 


working hours (per month-per season), va- 
rious jobs_..__ 18, 19, 185, 186, i93- 195, 198 

see also other headings beginning Concrete— 
also Colorado practice—Contracts— 
Earth fills—Finishers, finishing 
equipmen t—Finishing—H aul 
length—Labor cost—Placing— 
Planes of weakness—Soil sur- 
veys—Stop-watch records—Sub- 
grade_ treatment—Subgrades— 
Vibrolithic concrete—Virginia 
demonstration road. 

Concrete pavements, concrete test slabs, see other 
headings beginning Concrete—also 
Asphalt filler—Bending moments— 
Bending process—Bituminous 
pavements (asphaltic concrete)— 
Climate, climatic conditions— 
Compression—C ondition sur- 
veys—Crack _ fillers—Cracks— 
Curing—C urling— Deflections— 
Deformations—Disinte gration— 
Edges—Elastic support—Elastic- 
ity (theory of)—Friction—Im- 
pact fatigue—Impact tests—Iner- 
tia—Joints— Maintenance — Mois- 
ture — Resurfacing — Roughness— 
Stiffness—Stresses— Sub bases— 
Subdrainage—Subgrade reac- 
tions — Subgrades—Swimming 
slabs—Temperature (variations)— 
Tension—Tension tests—Thermal 
coefficient of expansion and contrac- 
tion—Thickness—Tire wear (wear 
indices) — Vibrolithic concrete— 
Volume change—Width (of high- 





ways). 
Concrete reinforcement: 
bar mats— 
CET GHAR © TO Dio.ch as ccavncdeennwacs 127 
WO BD ce wikidcdccchnseinssdccneeneeaeunoe 128 
bars— 
areas of deformed bars— 
comparison of actual and nominal 
CRON CUUIONE «ito ie ha casins 108 
tensile strength, errors in nominal unit 
EE DIP OT 108 
tests a accurate) report by D. O. 
i onsite cain eandieaawiediene 
WB) Bs nn einnncncneesesne ies eecetas 68, 302-204 
corrosive action on, — chloride, r. to p_- 252 
expanded Metal, 080, fF... 25a csees 
fabric— 
relation to tensile strength of concrete... 125 
WE Caitcakannektdedactadudimebeesmunkapbie 128 
mesh— 
relation to— 
ease in maintenance of pavement 
Ce ae 247 
extensibility of concrete_...........- 125 
EE ee eee 202-204 
of bridge slabs— 
OG skit ntrtcecnees 172, 173 
effective width of slabs (reinforcement 
parallel with or perpendicular to 
traffic) 12-17, 24 
he Ee a ees (fn) 
ae type, Delaware River bridge 
weight of mer oe ne flooring— 
compensation for in design........_- 172 
relation to cost of bridge_....-.....-. 172 


of culvert pipe— 

research data, r. to p_...--....-.-- 222, 226, 229 
of pavement slabs— 

economic value, survey and allied — 


ree 125, 127 
eS Sere eee 89 
reinforcing type recommended for pave- 

ments on unstable soils_-_.......- 247 
reinforcing types used in— 

concrete curing methods tests-___. 202, 203 
Virginia demonstration road -_-___..-. 1 
relation to— 
cracking of slabs, r. to p.........---- 127 
stress distribution (shrinkage stress) 
202-204, 208 
thermal coefficient of expansion and 
Ci isicicicincitne ncechancdateds 
wire fencing— 
nt Bf a ES 127 
Concrete sand: 
analysis chart, grading investigations_-... 107, 174 
bulking, compensation for in test... .......<. 37 
definition (fine aggregate)_.................. 175 
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Concrete sand—Continued. Page 
foreign substances in, effect upon strength.. 107 
grading, re’ation to strength of mortar and 

0 106, 107, 174-176 
Potomac River sand, use, r_.._..-...--.---- 36, 202 

Condition surveys: 
of brick (thin) pavements--_--....---..---- 137-142 
of concrete pavements— 

in California, report by C. A. iets" 


Se eae 8, 249, 251 
in Michigan, article by V. R. iuston. _ 89,92 
reinforced pavements----..-.......-.---- 127 
Virginia demonstration road. -__--- . 


Conduits, see Culvert pipe, culverts. 
Cone penetration tests of soils: 


= 
| 


methods, apparatus, and test results_..... 240-247 
Congresses, road: 
announcements and r. to p_.... 82, 123, 124, 127, 151 
Connecticut highway transportation survey, 
digest of report_...........-.-- . 109-118 
Connecticut State Highway Department, r..... 230 
Conrad, L. E.: 
wind resistance, shire ec eciiia kane: » 
Consistency: 
of concrete, = Flow tests. | 
ei SS ae a 
of soils— 
consistency coefficient, determination 
and serviceability............._.. 240-247 
ESE Se a 240 
earth roads data, low @.~-------------- . 60-82 
Se eee 233-235 
penetration tests, article by Dr. C harles 
Terzaghi......-------- 240-247 
plasticity tests .____- aceon 119-122, 153-158, 162 
Contraction: . 


of concrete— 
Virginia demonstration road research, r_ 128 
see also Curling—Thermal! coefficient of 
expansion and contraction. 
of soils, see Shrinkage—Shrinkage limit. 
Contracts in concrete road construction, letting 
in spring-_-.--.--- i‘ 193 
Cook County, IL, highway department, see 
Compact-recording strain gauge— 
Cook County, Ill., highway trans- 
portation survey. 
Cook County, Ill,, highway transportation 
vey: 
[Se 134, 135 
report by J. Gordon McKay (text and r.)_ 1-6, 126 
Corduroy treatment of earth road failures______- 64 
Core drills, see Drilling. 
Cores: 
concrete cores, see Cempressive strength 
ri ling. 
from brick, rattler tests_.............._-. 


. 101, 102 
Corner chamfering, box culverts: 
i SS 
Corner rounding, thin brick (paving): 
test and survey data___...._.____- 133, 134, 136-143 
Correction, correction factors: 
for rattler loss, paving brick......_ 101, 103, 107, = 
| ee 


for stress (critical) in concrete pavements in 


computation by theoretical 
ee aA 32 
in accelerometer record in impact tests - ivan 72 
in soil tests (laboratory tests)............... 162 
Corrugated metal culverts, see Culvert pipe, 
culverts. 
Corrugations in bituminous paving mixtures, see 
Stability. 


Cost data, see Asphaltic oil—Bituminous sur- 
facing, bridge floors—Brick pave- 
ments—Bridges, highway—Cal- 
cium chloride (for surface treat- 
ment) — Commodity transporta- 
tion by motor truck—Concrete 
pavement construction—Concrete 
reinforcement (of bridge slabs) 

Crushed stone—Depreciation of 
plant and equjpment—Expendi- 
tures, highway—Federal-aid high- 
way funds—Finance, highway— 
Gasoline tax (receipts-—collection)— 
Labor cost — Maintenance costs— 
Operating costs—-Retards—Reve- 
nues, highway (motor vehicle reve- 
nues ~ collection) — Surface treat- 
ment—'Time losses. 

Cost keeping: 

in broken stone production-_-_-._.....__._. 169, = 
in concrete paving jobs, recommendation _ 

County road funds: 

from gasoline tax and motor vehicle license 
fee receipts__..__ 49, 51, 52, 212-221, 229; 
rear cover of No.7 

Covering matpieh, see Crack fillers—Curing— 

Limestone covering—Screenings, 
stone. 


Crack fillers, concrete pavements: 
material 





in brick (paving), test and survey data__._ 129-143 
in cement A. 3. — to calcium chloride 


Le scenenssecunsencscesee 252 


—— 
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Cracks—Continued. Page 
in concrete pavement slabs— 
formation over Pe iiccecdecnnease 39 
prevention, research _........- --- 125, 127, 128 
relation to— 
curing method .............- .- 202-204, 208 
moisture in subgrade_......... 202-204, 208 | 
rapid drying of concrete_.......... 202, 203 
thickness of concrete... _ 127 


use of steel reinforcement. 127, 128, 202- 204 
OS | ee eee 12 
see also Condition surveys. 

in pavements on concrete base, relation to 


use of steel reinforcement - - --- -- 127 
Cradle: 
for vibrolithic concrete test slabs -_-_------- 39 
Cradle bedding, effect upon supporting strength 
IIE. nnniccccncacheoss~- 229 
Creosote oil as wood preservative: 
costs, cresoted timber bridge flooring...... 172, 173 
a 192 
Croes medal (J. James R.) award_._....-.------ 173 


Cross-bending tests, see Transverse tests. 

Crossings, grade, see Grade crossings. 

Crum, R. W., research: 
accelerators in hardening of concrete - - _----- a4 
culvert pipe 


ESOS < PEE EE eee Pere 127, 228 
Crushed stone: 
as concrete aggregate— 
investigations <A Sia cidiinileasiaiienal 48 
use in various tests, r_....---- . 36, 90, 106, 128 


direct ——— costs of broken stone (arti- 
cle by Dr. George E. Ladd) 163-170; 
front cover of No. 8 
see also headings beginning Limestone. 
Crushers, crushing methods: 
in broken stone production_............--- 163-170 
Crushing strength, see Compressive strength 
Modulus, moduli (of rupture). 
Cube strength: 
0) 3 155, 240-247 
of substances other than soils_--~-..-.-.-..-- 241, 242 
Culvert pipe, culverts: 
earth pressures on, article by G. M. Braune 
(with discussion by Anson Mar- 
Ss oi a ee 222-229 
flow of water gig report of U niversity of 
Iowa studies_- 


| 
| 


Se Se” Sr 149-151 
installation— 
formulas for various conditions........ 227-229 
relation to discharge capacity _-_-...-.--- 149 
length changes, effects -._....-- - 149] 


COSEREER, ©. WS B.« sesmcaccapes 127, 149, 1 ai, > 222 (fn), 

223, 226 (fn), 2: 27 (fn), 228 (fn), 229 

Cunningham mats, stream control . HELP ETS 2 56 
Curbs, concrete: 

for brick pavements, r--.-- 


pee nae ae 140 
Curing of concrete: 
at low temperature, counteraction of con- 
sequent low strength............-- 126 
curing conditions, effect upon extensibility... 125 
curing methods— 
comparative effects of various methods.. _ 6, 


126, 202-204, 208 

field tests, Maryland..................-- 5 

for high alumina and a Portland 
cement concretes, r. 


progress report of tests, J. r 

in various tests._......-- 
66, 91, 4, 126, 128, 202- 204 

Curing periods—Drying—M oist 


‘auls_ 202-204, 208 
37 


see also 


Deflections: Page 
in concrete beams in static and impact tests_ 77 
in concrete bridge slabs, test data 
in concrete pavement slabs— 

computation by theoretical analysis..... 25-35 
in culvert pipe under load, relation to earth 


0 Ee eee 222, 226-229 
in motor vehicle springs and tires— 
as measure of road roughness..----..----- 144 
 _¢ ._, SS e 70, 72, 76, 80, 81 
under static conditions.............-. 70, 72, 231 
reciprocal deflections, Maxwell’s theorem, 
i i eee 35 


see also Bending . . 
Deformations: 
in bituminous paving mixtures, see Displace- 
ment determinator—Stability. 
in cement mortar specimen tested in tension— 
apparatus for observing 92 
SEE OE oo ccunucuaee baenieeece’ 91, 92 
in concrete beams— 
beams with fixed ends, application to 
EE Re Te 8-10 
deformations from vertical stresses, r__-- 27 
relative deformations produced by single- 
drop and by repeated load applica- 
tion 9S 


under impacts (variously applied) v. 


.— Deformations. 


under static load_............. 93, 96-100 
in concrete bridge slabs under concentrated 
loads— 
curve, method of drawing. _.......-...-.- 11,12 
use in determining effective width of 
| eee SE EERE 8-12 
in concrete pavement slabs— 
EES ee 93 
measurement by strain gauges, accu- 
ese ae 93 
zero deformations at edges in stress 
ee 35 


see also Roughometer. 


in culvert pipe, relation to earth pres- 


S 


eR ee eos ee 222, 226 
in motor truck tires under static load, 
eR Se 70 
see also — — Consistency (of 
ils) —Deflections—Elastic curves. 
Deformed way see Concrete reinforcement (bars). 
Delaware River bridge: 
floor system and slab tests. ...........------ 68 
Delivery methods, see Crushed stone (direct 
production costs)—Material deliv- 
ery— Pick-up and delivery service. 
Demonstration roads, see Experimental roads. 
Density: 
of bituminous paving mixtures— 
relation to displacement.............-.-.. 
of motor vehicle traffic, survey data 


1-6, 
110-113, 115, 117, 18 
of population— 


ae to density of motor vehicle traf- 
relation to number of motor vehicles - 
| Sea a eae 190, 191 
Departments, highway, see Highway commis- 
sions. 
Depreciation of plant and equipment: 
in broken stone production, lack of records 
ESRI ES CREE ES Se 
in concrete paving jobs, costs.............--- 196 
Dikes, stream control: 
types, construction methods and cost data.. 54-58 
Direction signs, see Road signs. 





2, 3, 110 


| Discharge capacities of culverts: 


closet—Temperature (of curing 
water). 
Curing periods used in tests: 
of cement pats (calcium chloride treated)... 252 | 
aaa 37, 91, 94, 128, 203, 204 | 


Curling of concrete pavement slabs: 
measurement, method. ................-.---- 208 


Cushioning properties: 
of motor truck springs— 


ee ENE Pe eee 144 
relation to ov verloading...- bind Scenciaedionsd 77, 78, 81 

of motor truck tires— 
cooperative tests...............-.-.- 69-82, 231 
"BARS PRES ITS 2S 144 

Cuts: 
classes in Iowa roads, effect upon failures... 63 
wet cuts, treatment, r. to p.............----. 125 
D 


Dachnowski, Dr. Alfred P., r., q-..------------ 92, 233 
D’Alembert’s principle of reversed effective 
rees: 
application to kick of motor vehicle wheel... 230 
Dallas, Tex.: 
thin brick pavements 


SR a ee 143 
a, H. J.: 
tire wear investigations._................... 125 
Deceleration: 
of hammer in impact testing machine, 
me G 
of motor truck wheel in impact tests— 
as cause of second impact reaction-.-.-_-- 76 
relation to tire mounting...............- 78 
of unsprung weight of sneher truck— 
relation to impact force delivered by 
Ws beenwGlicnd oecchadiss oe 76-78, 81 
Deflection gauges: 
arrangement in concrete tests._............_. 94-97 


Deflection of stream currents in stream control. 54,55,58 


=F a 149 
of various a | ESS eds Sees 149-151 
Discharge formulas: 
a es ees Saeeoneee 150 
for stream flow................ ) Se See 84, 85 
Discharge of concrete mixers: 
discharge time, efficiency studies data_--_--- 21, 23 
overlapping with raising of skip...........-.. 18 
Disintegration: 
of cement tn (calcium chloride treated) in - 
eS A ee 252 
of a 
aes disintegration as function of . 
SS eae See 127 
coverings for disintegrated roads, r it 
removal a cause by admixture of cal- 
a EE SEE 252 


Displacement: 
of bituminous paving mixtures, see Displace- 
ment determinator—Stability. 
of brick in thin brick pavements. .--_-.-..---.- 141,142 
Displacement 1 ~~ pond bituminous paving 


eee ce www wwe wee ese ee---- y 


ixtures 
Ditch coctialont in calculation of safe loads on 


tA On Se eS 227 
Ditches: 
ditch condition of loads on conduits, cal- 
culation of safe load..........--. 226-228 
drainage pn relation to fill settlement 
n peat marshes............- 233, 234, 236 
side ditches, earth roads over loessal clays... 62, 63 
Dividing planes, see Planes of weakness. 


Dorry hardness machine, use, r..............---- 101 
Drainage: 
of peat bogs, relation to fill settlement_-...__- 
236, 238, a 
of subgrades— 
demonstration road studies --..........-. 128 


drainage types, recom dation 249 





























Drainage—C ontinued. Page 
of subgrades—continued. 
ae to time losses in concrete peving 
____ En rae eam 195- Sol, 208 
see also Culvert pipe, culverts—Ditches. 
Drift accumulations at stream retards_........-- 54-58 
Drilling: 
effect on strength of concrete cores, re- 
a nckancenietitnvcednecnaecieces 68 
in broken stone production, ae and 
SN ee 163-166, 170 
Dry-aggregate voids tests, bituminous paving 
aR AER ee aS 206-208 


Drying of concrete: 
rapid oe effect and prevention... 202-204, 208 
see also Curing. 

Drying time: 
for concrete test beams in static and impact 


PS ddndivcatnitasuabbneeseaseien 94 
ok OL a aS eee ae ras 126 
Dual mountings, motor truck tires: 
effect upon impact delivered ..........-.- 69, 78-82 
Durability of paints, r. to p._...........-.----.-.- 126 
Pi inisienkanwannéstbatdubaanrenienteme ee 70 
Dust —, of bituminous paving mixtures 
n test: 
percentage and I a 206 
SE, a ee ee a 126 
‘*Dutchmen” in brick pavements.......-..-..- 129, 130 
lye adsorption numbers of soils: 
relation to limits (liquid, plastic, shrink- 
Se Sey ee 160, 161 
Dye adsorption test of soils: 
results, factors determining-~-............-.. 161, 162 
Dynamiting, see Blasting. 
E 
Earth bases, brick pavements: 
suitability... ....-.-.---.---..--0-2-ee0---e- 130, 142 
Earth curing of concrete: 
See 66 
use in various tests, effects ee... Soe | 
1, 94, 202-204 
use on demonstration road.............-.--- py. 
Earth fills: 
construction— 
in peat deposits— 
methods, Michigan. -.-........ 237-239, 247 


to precede bridge construction.... 239, 247 


over loessal clays, lowa---...........-..- 59, 63 
time losses, concrete paving Jobs--.-.-. 193, 104 
heights, relation to pressure on culverts. ... 224, 
‘ , 229 

settlement in peat marshes— 
article by V. R. Burton........... 233-239, 247 


research, rt 2 
settlement over culverts, height of equal 


settlement measured.......-.... 228, 229 
see also Earth pressure. 
Earth pressure: 
on culvert a. 
article M. Braune (with discus- 
Aad ho Anson Marston) -.......- 2-229 


flexible and rigid culverts compared--- 299-296 
from superloads (vehicle weight and 


Pl eniiianctiintinh pianos 228, 229 
horizontal pressure, relation to vertical 

ee en 226 
EE BONE cc daceusavancsanees 222, 226, 228 
ES a sone ma ee 22% 

226-229; front cover of No. ‘li 

North Carolina testes.................. 222-225 
WORGHOR! DIGNBUNG. «oo. cnccencssnaccsuse- 222-229 
see also Culvert pipe, culverts. 


Earth roads: 


Highway Research Board investigations..... 127 
in northeastern Iowa, unusual conditions 
(article by Quincy C. Ayres)... 50 64, 66 


over loessal clays, failures and remedies... 59-64, 66 
see also Gravel roads. 
East Omaha, Nebr.: 
river protection 
Edge, edges: 
of brick (paving)— 
length, relation to rattler Joss.. 101-103, 107, 135 
of concrete bridge slabs— 
specifications for unsupported edges...._ 17, 24 
of concrete pavement slabs— 
panties with tar in curing methods 
ests 


54, 57, 58 


. 
cunts at edges, computation by 
theoretical analysis..............-- 5-35 
see also Knife edges. 
Eddy, see Metcalf and Eddy. 
Efficiency in concrete road construction: 
report (Part V) by J. L. Harrison........... 18-24 
Efflorescence in cement: 
increase through calcium chloride admix- 
Dicinheteitonebnasketucidetocst 
Elastic curves: 
of concrete in tension..........-...-....-.-..- 91, 92 
of deflections in concrete slabs under load, 
PEL iccccokecsnasbwawuwenn 35 
Elastic support: 
slab on, analysis, r. to p...............-.-. 34 (fn) 
Elastic yield: 
effect of change in stress in solid bodies--.-_-..- 244 
Elasticity: 
of soft materials— 
measurement, method, r..........-.---- 242 
of soils— 
determination in compression test_....... 244 
importance in evaluating subgrade soils. 162 


86208—30——-2 
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Elasticity—Continued. 
of soils—continued. 
theory of, in computation of stresse 
concrete pavements_....... 27 , 31 
see also Modulus, moduli (of elasticity). 
Elastico-viscous displacement: 

effect of change of stress in solid bodies_. 
Electric heating units: 

in constant temperature moist closet 250, 251 
Electric power in broken stone production: 

ae 164, 16¢ 
Electric railroads: 

development through highway improve- 

ment, North Carolina........-- 
Electrically driven concrete mixers, r_......_. 
Elkader, Iowa: 

Gertn road Silures...........<........... 2 
a eee See swans oe CO 
Emmons, W. J., reports: 

bituminous paving mixtures, researches... 205-2 

(with B. A. Anderton), temperature as factor 

in stability of asphaltic pavements. 46-48 
Emperger, Dr. Ing. Fritz: 

soil penetration tests...................... 246 (fn 
Engineering services: 

financing from motor vehicle revenues. - 21 
Entanglements (wire) as stream retards : 57 
Entrance losses, flow of water through culverts. 149-15 
Equalizer apparatus in tests of paving brick ] 
Equilibrium: 

of swimming slabs, r. to p_. 

static equilibrium in vehi cle starting frot 

rest to motion..__- 23¢ 


Page 





}, 168-170 


Equipment, see names of machines and kind 
of equipment—also names 
operations and tests in whicl 
equipment is used, 
Erosion, stream: 
effects (Missouri River channel) - - -- 53-58 
protection against.............- dea 53-58 


Evaporation of soil moisture: 
effects, various......-- ———- ’ . 153-160 
a SS mee eee ews 154 


Excise taxes on motor vehicles: 
amounts per vehicle for hire___---- 
receipts, use for highway purposes. - -- 21 
Expansion joints, see Joints. 
Expansion of concrete: 
coefficient of expansion— 
reduction by steel reinforcement... = * a 
relation to tensile strength in vibrolit 
and in normal concrete........ 


Expenditures, highway: 
for rural highways— 
amount (1925)— 


comparison with amount of total 
motor vehicle revenues..-.-....-..- 209 
items included in...........- eee 221 

percentages met by motor vehicle 
revenues (1925)... 209, 221, 229 


see also other subheadings under E xpen- 
ditures, highway—also Feder 
aid highway construction. 
from motor vehicle revenues (gasoline tax 
receipts, license fees, etc.) — 
legislative provisions in various States . 212 


percentages of total motor vehicle 
eee heer pn toei SS 
| ESSE 51, 52, 211, 212, 218, 221; 
rear cover of No. 7 
sources of funds, enumeration._..--. 221, 229 


wmawwnee S61, oe 
see also Finance, highway. 

Experimental roads and road sections: 
descriptions and r....-. 46, 74, 75, 128-131, 133, 134 


see also Condition surveys. 
Explosives: 
for broken stone enemas selection of 
ee agian aa ke nis 169 
Extensibility of concrete: 
factors affecting, studies..._............- 
Extension lever arm in concrete testing appara 





ee eS Se eee 
Extensometer, use, r__.- PE Ee 92 
F } 

Fabric reinforcement, see Concrete reinforcement. 

Face breaking, broken stone production: 
a Sialimaneadielintn ckecaaniicnibenieceeres 169 
ay dat. _163- 166 

Fairbank, H. . see Goldbeck, A. T., and H. 

Fairbank. 
Fanning formula, stream flow, r.........-.....- 83 
Farina (Illinois) experiments: 
pressure on culvert pipe_........ 222, 226, 229 

Farms and farm marketing associations: 
number, increase through highway improve- 

ment (North Carolina) ........- 177,178 | 

Fatigue: 

a fl, en 136 

Fatigue limit of concrete under impact loading: 
relation to— 

fatigue limit under static loading... 93, 99, 100 
enn 93, 98 

Federal-aid highway bridges: 

retard protection, research ...............-.- 53-58; 


front cover of No. 3 

sag eo abour construction: 
uri project, stop-watch records...... 185, 186 
states (statistics).......... rear cover of exch issue 





oO 
Federal-aid highway funds: Page 
BPPOTUIOMMIORE, 19TS ~ . sesciccnscstdisccucsnns 22 
COI oeetkicnesctdckéteyuumsenittduite 221, 229 
noe I aed rear cover of each issue 
total payments for highway work, 1925— 
amount and percentage of total rural 
highway disbursements._......... 229 
Federal enginering fund, Iowa................-- 213 
Fees, registration see Revenues, highway (motor 
vehicle revenues). 
Field (Hubbard and Field), r_........----...... 208 
Field studies of pavements, see Condition sur- 
veys. 
Field tests of subgrade soils: 
avoidance by laboratory investigations_..... 126 
see also Atterberg soil tests— M oisture equiva- 
lent tests. 
Fillers, see Asphalt filler—Grout fillers. 
Finance, highway: 
financial aspects of trafficcongestion,r.top.. 126 
Highway Research Board investigations.... 126 
SR CIAO, Te UF Pinwiceccendsnscncchessnictanresc 126 
methods— 
in France, r. to Pp pealeiddienitetnakheeiinin 82 


77, 212 J 221, 229 
see also E spenditwes, highway—Federal-aid 
highway funds—Improvement, 
highway— Revenues, highway. 
Fineness modulus of concrete aggregate: 
maximum permissible values, discussion.. 174-176 
see also Grading. 
Fineness modulus theory of concrete mixtures: 
exemplification in article by T. C. Powers_. 


use in 


d ) 174-176 
design of test specimens, New Jersey 


research of concrete. ........-..... 48 
Finishers, finishing equipment: 
operation, time losses in concrete paving 
ere 23, 193-195, 199 
Finishing: 
of concrete base for brick pavement— 
use of floated finish, r.....-.--.-..-2-.2. * 140 
of concrete pavement slabs, methods— 
relation to strength, vibrolithic and nor- 
eee 36, 41, 45 
research, demonstration road........... 128 
Fir timber, infestation, effect of slash. ........ 251, 252 


Flexibility of motor truck spring: 
relation to truck wheel impact 
Flexural stresses, see Bending 
Flood flow: 
maximum stream flow, formula for general 
use (article by C. E. Grunsky).-.. 83-88 
of Missouri River 


stresses—Stresses. 


i Rebnupi nas amine aaah 53 
research by C. 8. Jarvis, medal award..-.-. 173 
retards in stream control (report.by John R. 

ChamOeraiil) ..<cccccccteceaksnns 53-58; 


front cover of No. 3. 
Flooring, bridge, see Bridges, highway. 
Flow of water, see Culvert pipe, culverts—Flood 
flow. 
Flow tests of concrete: 


in: ew Feteey SUNOIB ois eincccnnanccneccanes 3 
in tests of vibrolithic v. normal slabs__....._. 
40, 41, 44, H} 

Folsom, Iowa: 

ag CRINGE COE Css cis en cece 
PO, tas Os BO ibncacncnkutiidecendsocuueaunton 34 (tes 
Forecasts of highway traffic: 

importance in highway planning..-...... 1, 118, 188 

methods of making q 


proposed forecasts 

oS ee apes 
Foreign (non-State) motor vehicles: 

on Connecticut highways.-........-...--.... 
Foreman on fresno and wheel scraper work: 

value (report by Andrew P. Anderson) - ..-.. 65, 66 
Forest roads: 

construction, r. to p 
Form setting in concrete paving jobs: 

i Eee Seer ee 195, 197 
Fort Worth, Tex.: 





thin brick pavements....................... 139 
Four-lane roadways: 
recommendation, Highway Research Board. 126 
Fox, 8. W.: 
Missouri River control, r. to p....-- shits 55 (fn) 
Freezing of concrete: 
lack of protection against by admixture..... 126 
Freight: 
transportation by motor vehicle— 
registration statistics, freight-carn ying 
i de nS eae , 50 
relation to rail freight ea 
wo States.......... 17, 118, 183, 184, 189 
short haul v. long haul enaslnesian 6- 


118, 183, 184, 187, 189 
transportation by railroad— 
increase through highway development 


North Carolina.._.......... , 184, 189 
French magazine, announcement-.-_............ 82 
Fresno work, foreman, value................-.-. 65, 66 
Friction: 
between concrete pavement slab and sub- 
eee 202, 204, 208 
between soi] and penetrating object, influence 
upon penetration test results.... 241, 246 
coefficient of friction of ditch filling against 
sides of culvert pipe ditch........- 
friction loss (head), culverts..........-..... 149 


in earth r relation to weight on culvert 


pipe 

Fuller formula, run-off, r 

Funds, see Federal engineering fund—Road 
funds—State funds. 
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G.soline consumption: 
gallons not toned, Id ieeiepeaieiosnindatiiitebsiiars 52, 216 
gallons = ed and used by motor vais, 


Leniiasenetemaeogedpegues 52, 216, = 
rates (miles per gallon), research data 





Gasoline power: 
use in stone Ril tesecccccscncnsce 164, 166-168 
Gasoline tax: 
rates, 1925, eteeedeuiie 49, 52, 216 
receipts— 


P 
application to road work..-....- 52, 218-221, 229 
collection A methods, etc.) - - , 52, 216-219 





disposition of. ............-.-.-. 8-221, 229 
percenteges of ~~ motor vehicle rev- 
game, | ees 
49, 52, 216, 217 
statist 1925....... - | 209, 216-218, 220, a 
States in anich not any A Ss seccacaivieeatiinislie’ 216 
Gasoline tax funds, various S ba  aiacciachctpisadiiltas 218, 219 
Gauges, » see Com -recording strain 
gauge—Graphic strain gauges. 
Gibson, Nebr.: 
stream retards.-..........-...2-.-..-----.--- 
Gilpin, Malcolm R LEEPER IRS = 94 (fn) 


Goldbeck, A. T.: 


and E. B. Smith, Bip Be WD Pacwesce 8 (text and fn) 
= 4 = Fair airbank, q., r. ’ ) —_— 9 (text and fn) 
ieee ati csitiaite on 8 (fn), 9 (fn), 26, 94 4 
Goldbeck soi Se 222, 226 
Golden Horn, Constantinople, soi) tests_...... 241-243 
Grade at which culverts are laid: 
relation to ee RI an ssnsisfenstincimninccciti 149 
Grade crossi: 
effect upon oe few of traffic.... 2; front cover of ae 1 
GI Th dnenanccanndcenccosccconsasnces 110 
Pe ittdngidacsenasiccncesenenassccenccsune 82 
a 
highway grading, see Fresno work. 
of concrete aggregate— 
in tests of vibrolithic concrete__......__- 36, 37 
New Jersey tests_......-.....-.-.------- 48 
strength of mortar and concrete as in- 
fluenced by grading of sand— 
article by T. C. Powers__.....-...- 174-176 
report by J. G. Rose_......._.---. 106, 107 
Graham, Wi ans hna bilateral cisittil 178 
Grains, soil, see Soil grains. 
Graphic strain gauges: 
accuracy, tests of......................... 93, 95, 96 
eee poe 94, 95 
use in tests_........ 8, 68, 93-97; front cover of No. 5 
see also Compact-recording strain guage. 
Gravel aggregate (concrete): 
pit-run gravel in concrete bases, thin brick 
eee 138 
ek ti cleitiesmasunenvenevesacesesas 48, 106 
Gravel bases, thin brick pavements: 
a 141, 142 
Gravel roads: 
dust prevention, r. to p__....--------...-.-- 12 
surface treatment --_...........-..-------..- 126, 12, 
BN ET i nctinkiccnccccccicscccscosscost 125 
Gravel treatment: 
of earth road failures _...-...........----...- 64 
of subgrades, efficacy__._............-.---... 126 
pate soils, drying qualities ares asiclewdasaies 199 
p nees weston § ey use in stone quarries_._....__- 166-170 
(concrete reinforcement): 
use "ak tests of concrete... .................- 203, 204 
Greenville, Tex.: 
thi: hin brick pavements.._...........__- 138, 141, 142 
Grout fillers, thin brick pavements: 
effects of use without expansion joints_._.... 142 
PC ingnibtateieneesescccccsccccncncne 138-142 


Grover, O. L.: 
bridge floors, concrete and timber com- 
re 


ES a 171-173 

welerwes | formula (discussion of article) _._- 86 

ues C.E 

um stream flow, formula (article fol- 
lowed by discussion) 


i pdetsatnciosaienes 3-88 
RD a ae 82 
Guthrie, Okla.: 

time losses, concrete paving jobs_......_..-- 201 
H 
Hammer drills, use in stone quarries -_......_.. 164, 169 
—— Bessel functions, r. to p_...........- 34 (fn) 
of brick (paving), tests...................- 101-103 
of plastic materials, relation to cube strength 
241, 246, 247 
of tread rubber in motor truck tires— 
effect on road reaction to impact -_-__....- 81, 82 
2 Ea 70 
arrison, J. L.: 
efficiency studies, concrete road construction 
Liciiaeenetassoubessasnees 18-24 
Hatt, W. K.: 
EE Ee ee 100 (fn), 125 


length: 
in eee transportation by motor 
= 112, 114, 116, 117, 180-182, 187, 189 
in conerets pa roona S g jobs, relation to produc- 


°c AON TO 20, 21 
Hauling equipment: 


effect upon time losses, concrete paving ie, 193- 
7, 199, 208 
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Hauling methods: Page 
in broken stone production - 163, 166-170 
Po ee =e 149, 150 
Heaving: 
of peat deposits under compression from fills 


235, 236 
Hencky, see Karman, Prandtl, and Hencky. 
Hendrick, Thomas K. A.: 


downward kick of rear wheels of vehicles 


ae 2 
Henryetta, Okla.: 
thin brick pavements--.-............--- 139, 141, 142 
Hertz, H.: 
a ee ee 34 (fn) 
Hiding power of paints, r. to p_.....-....-.----- 126 


High alumina cements, see Alumina cements. 
Highway commissions, highway departments 
(State): 
maintenance funds and expenses— 
allowances for, from motor vehicle reve- 


ae aeiaelens 211-216, 218-220 | 


supervision of— 
collection and expenditure of motor vehi- 
cle revenues 209-216, 218-221 
highway construction, maintenance, ete. 209, 
212-216, 218-221 


209, 
211, 213, 214, 216 
Highway finance, see Expenditures, highway— 
Finance, highway — Revenues, 
highway. 
Highway improvement, see Improvement, high- 
wa 


registration, motor vehicle 


y. 
Highway maintenance, see Maintenance— Main- 
tenance costs. 
Highway marking, see Road s 
Highway Research nae Or oy National Re- 
search Council: 
Proceedings of Fifth Annual Meeting— 


ESS SR ea ee 249 
review by R. E. Royall_............-.. 125-127 
see also Hendrick, Thomas K. A. 

Highways, see headings beginning Highway, 
Road, Traffic—also Bituminous 
pavements— Block pavements, 
stone— Brick pavements— Con- 
crete pavement construction—Con- 
dition survey s—Earth roads—Ex- 

erimental roads—Federal-aid 

ighway construction—Grade 
qudean—~ Gene roads — Mac- 
adam roads— Motor vehicles (road 
reserved for)—State roads—Toll 
roads—Two-way, three-lane road- 
ways—Width of highways—also 
names of objects of highway re- 
search. 

Hinkson — Mo.: 

| Ee eee 86 

Hire, mater vehicies for: 

eet cenuinsnnuaiann eins 49, 152, = 191 
lincese fee, North Carolina_............--- 1 
AEE eS 50, 152, io 191 
tazation, tax receipts...................- 49, 51, 190 
use on rural highways, report by Henry 


accnnctadnkuntinacdnsocs 190, 191 
see also Commodity transportation by motor 
truck— Motor busses. 


Hogentogler, C. A.: 
California road survey (report) ......._ 248, 249, 251 
concrete reinforcement (r. to p., review + 


Ns etcbicthsteedic Gatinnkinianae 
Virginia demonstration road (report 
Hoisting systems, stone quarries 

Holderbank cement: 

calcium chloride admixture in, effects __.._.- 252 
Holing, in broken stone production. haan 163-168, 169, 170 
Hooke’s law, application in computation of con- 





Horizontal reactions, see Subgrade reactions. 
Horizontal resistances 


in earth fills, development by flexible v. rigid 
GGUS DUG. wm encnecadeewessaseces 





in subgrades, observations in concrete curing 
methods tests. 202, 204, 208 
pt eee eee 
Humidifiers: 
use in— 


constant temperature moist closet..... 250, 251 
155, 244 


SES eres aere 
Humidity: 
effect upon eee pavement condition, re- 


eee 
Hutchinson, G. W.: 














Impact—Continued. 
of motor truck wheels on pavements— 
analysis of process of impact application. 76-78 
as affected by tires, other truck factors, 
and road roughness— 
report by James A. Buchanan and 


Page 


i. 5 See 
supplementary report............... 231 
computation and measurement. --_..... 70-75, 


most severe impact, when delivered_.-_- 
six-wheel and four-wheel trucks com- 
pared as to impact delivered... 79, 80 
Virginia demonstration road studies, 
Rickcscencenosonsneeniteataweonsee 
of roller machine on bituminous paving 
ee a ee 
of vehicles above earth fills, relation to 
pressure on culvert pipe._....... . 
see also headings beginning Impact. 
Impact coefficient in calculation of superloads on 
culvert pipe 
Impact fatigue: 
Se eee eee 7 97-100 
in concrete pavements— 
allowable working stress, pavements 
subjected to impact fatigue......... 100 
relation to fatigue under static condi- 


RST se 
Impact machines.......- 68, 93-97; front cover of No. 5 
Impact strains in concrete: 
comparison of moduli of rupture of beams 
under static and impact loads, re- 


port by J. T. Thompson......... 93-100 
Impact tests: 
of concrete beams— 
beam failure, relation to— 

duration of load application... 93, 94, 98-100 

oY fo” 9 , 99, 100 

repetition of blows_............. 93, 97-100 
successive impacts of increasing 

ee , 97, 98 

TiO GR ccnccwnsncicans 93, 94, 98-100 

of concrete pavement slabs_...... 69-82, 93, 128, 231 


of concrete slabs similar to Delaware River 
| Ee ee 
of stone block highway-.--................-.- €9-82 


Improvement, highway: 


Highway Research Board paearmeg = 127 
2 eer 115, 116 
in Cook County, Ilinois_................... 1-6 

in North Carolina, results............. 177-184, 189 


legislative provisions concerning..--. 5, 
6, 109. 212-216, 2 218-221 
officers or agencies in charge of, vari 
aes 212-216, 218-221 
pavement type— 
selection, factors affecting...............- 4 
4, 109, 110, 112, 118, 187. 188 
programs, methods of euitiae liciniats 1-6, 109, 187-189 
relation to— 
operating costs of motor vehicles_....... 2, 
5, 6, 115, 144, = 
real property values..................... 6,1 
see also Federal-aid highway construction— 
Finance, highway— Maintenance, 
hig we 
Inertia effects in graphic strain gauges, tests.. 93, 95, 96 
Inertia of concrete pavement slabs: 
relation to stresses developed__.............- 35 
Infestation, forest, by pine beetle: 
0 RSS Se 251, 252 
International road congresses, seé Road con- 


gresses. 

International road exhibition, announcement... 123 

Interstate highway traffic, r. to p.....---...-.-. 126 

Iowa Engineering Experiment /seatien, see 
Marston, Dean Anso! 

Iowa Engineering Society, see Earth roads (in 
northeastern Iowa). 


| Iowa State ww Commission, see Crum, 


W.—Earth roads (in north- 


eastern Iowa). 
Ireland, Maj. Mark L.: 


gasoline consumption tests................-. 125 
Iron-ore soil, suitability for subgrede use (for 
thin brick pavements) ........ - 138, 142 
J 


Jackson, F. H.: 
and D. 0. Woolf— 
pressure-measuring device, cement mor- 











tar briquette molding (report)_. 104-106 
concrete tests suggested by................. 68 size of brick, effect on rattler loss (report) 101-103, 
II: SUN. Miisinsnaees cedenkcebisldivisteubeehddnesoa 59 (fn) 107 
Hydrated lime, see Lime, lime compounds. We NF: WB Die se sade ee 34 (fn) 
Hydraulic radius of culvert: A eee 222 (fn) 
relation to entrance loss coefficient -...._._.. 151 | Jarvis. C. 8.: 
Hydrostatic pressure: abstract of article by M. Anstett............ 252 
in capillary water in soil sample. -........__-. 160 discussion of formula proposed by C. E. 
on surface of soil sample. .................-. 160 aE, ee 
|) ei ae rae 173 
I references to articles by......--..--.- 83, 84, 86, 173 
Jotties, StFOAM Control... ....2..-cccnncccccccccccse 7 
Tilinois Department of Highways: Johns Hopkins University: 
¢ studies (coo a 1-6 tests, static and impact strains in concrete. 93-100; 
Illinois oe of Public Works: front cover of No. 5 
tests, co ES ey ee 67,68 | Johnson, Dean A. N.: . 
So TD io nterninetainn cb knne ceca aio 25 (fn) 
of motor —_ wheels on bridge slabs— tests of concrete in tension (article).-.......- 90-92 
allowance for . - 172,173 | Joint fillers, see Asphalt filler—Grout 





Joints: 
in brick (thin) pavements— 
expansion joints— 
— with cement-sand grout 


Page 


sks cinleaiddintians Witaslath etieaiaiatane eat ahgeinaing 142 
hea ea 140-142 
in concrete base of thin brick pavement__-_- 140 
in concrete pavements— 
center joints, effects, r.........-..-..-- 128, 249 
expansion joints— 
demonstration road investigations, r_ 128 
effect upon stress distribution, 
ESE ik reat 202 
molded joints, transfer of stress across_ 125 
in rock, effect upon quarrying costs-_-..---_- 164, 170 
K 
Kansas (Kaw) River, retards................--- 57 
K4rmén, Prandtl, and Hencky: 
plastic flow of materials._................... 241 


Kelley, E. F.: 
effective width, concrete bridge slabs support- 


Kelly, H.H 





ee REPL SRS ie Rs Be ae 123 
Kick: 
of motor truck wheel in meeting obstruction_ 78 
of motor vehicle wheel in starting from rest 
to motion, article by Thomas 
i ME cascuttaraceunss S00 
Kindle, Dr. E. M.: 
ene | ee 241, 245, 246 
Kingsley, E RR ERD ES a Ee sae 143 
Kinnison, Charles 8. le AI 0s cieidclainicinnindena 121 (fn) 
anes Ee River, Calif.: 
Reed OTS oe RE 
Kleifeld, eo aS Ss eae 185 
Knife edges, knife rests: 
types used and methods of use in tests______-- 39, 


te 94, 95, 104, 105; front cover of No. 5 
Koch, J. J., r. to 


SS Se Oe es 34 (fn) 
Kootenai River, daho: 
NE EE ea eee ee ee 86 
Krueger cells: 
CO EEE 73, 74 (text and ~ 


Kuichling formula, run-off, r..........-----.---- 
Kutter formula, roughness of concrete culvert 
EE es Daas . 149 


L 
Labor cost: 
in broken stone production_.......-....... 166-169 
in concrete paving jobs, relation to increase 


ee INS oct cuaiccberdeaaieat 20, 21 
Ladd, Dr. George E.: 
direct production costs of broken stone 
(article) _- Ta . e 
Lakewood finishing machine, use, r------------- 28 
Lang, 

cements, quick-hardening..................- 126 
Leavenworth, Kans.: 

IN a ch cence hi tem soto 55 
Legislation, highway, see Improvement, highway. 
Levenson, B. H.: 

NR siccccsicciitccrcneceeasionvinnaidaestce bout 155, 156 
TG, Biieatics -cnbavnhcidecesibanine ine vies 143 
License fees, licenses (motor vehicle), see Li- 

censes— Revenues, highway (motor 
vehicle revenues). 
License funds, see Motor vehicle funds. 
License plates: 
costs, payment (Rhode Island)_-..-......--- 215 


Licenses, permits, etc. (motor vehicle): 
number, statistics...............---- ees 50, 152 
Light resistance of paints, r. to p 126 
Lime, lime compounds: 
as admixtures 59, 64, 126, 128 
free lime in cement, elimination by calcium 


GrloriGs, GNC... < ccceccncccccess- 252 
Limestone, quarrying data_........-.----- 164, 165, 169 
Limestone aggregate, use in test specimens-__---- 36, 90 


Limestone covering, vibrolithic concrete test 


sla 
Limestone dust as. aggregate in experimental 
sheet asphalt mixtures 
Limit, limits, see Lineal shrinkage 
Liquid limit—Mod 
Moisture equivalent percentages— 
Plastic — age limit— 
Yield po 
Limonite striations in io clay, Iowa__.-_..--- 
Lineal shrinkage percentages of subgrade soils: 
Oo SRO LISI AAT 
limiting value determining sand treatment, 
Colorado practice. -............ 
Liquid limit (lower) of soils: 

Atterberg tests, discussions.... 119-122, 153-158, 162 
Nn a eniebe 119, 153, 154 
factors determinin 
tests (methods an 


153-162, 243 
usefulness in soil classification. 119, 153, 162, 170 
Load, loads: 


application aeme ¢ and applied loads in 
tests 


reentages— 
us, moduli— 


61, 62 
119 


251 


ay 


bituminous paving mixtures. .......-.-- 
brick (paving), and brick pavements... 


68, 90-99, 203, 
front cover of No. 5 
uniform application in compression 

test, research r 





ing concentrated loads (report)_. 7-17, 24 | 
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Load, loads—Continued. 
application methods and applied loads in 
tests of—continued. 
ne, ee 
impact, motor truck wheel.._......- 
155, ” 156 
see also Penetration tests. 
application rate in tests of concrete— 
in impact fatigue tests................ 99 
relation to test results, research recom- 
AOR ES Oi elie a aaa 68 
at rupture— 
of reinforcing bars in tests_- 
see also Compressive strength— ~Modulus, 
moduli (of rupture)—Tensile 
strength—Transverse strength. 
duration of load, relation to stresses produced 
in concrete by static and impact 
loads. Ea eo, | 
of motor trucks— 
distribution 
_ tests 


108 


in test trucks 


in impact 


of motor véhicles using highways— 
consideration, importance in highway 
planning.........--.-- wee f 
survey data, Connecticut... _- 
on concrete bridge slabs— 
comparative costs (given load design) of 
concrete, timber, and bituminous 
surfaced flooring. .........-_- . 172,173 
distribution under two conditions of 
reinforcement_...........-.-- 12-17, 24 
effective width of slabs supporting con- 
centrated loads ( oer | by E. F 
a ye 
on conerete pavement slabs— 
concentrated loads, computation in tests 
of vibrolithic concrete___-._- 
stresses produced by, comput: ation by 
theoretical analysis (article by 
H. M. Westergaard) ----~ 25-35 
on culverts, computation, formulas. - 
on motor truck tires— 
per inch hae 
114, 115 
colation to prec. delivered EOS REESE 74-82 
see also headings beginning Load, Loading— 
also Bearing power—Overloading— 
Pressure—Static load tes‘s. 
Load-deformation curves: 
in tests of— 
mortar specimens in tension. _- 
motor truck tires 
static and impact strains in concrete____. 97- 
Loading diagrams, concrete bridge slabs_ ----- 
Loading operations: 
in broken stone production, survey data_. 165-170 
in concrete paving jobs, time losses __- 194, 195 
in fresno and wheel scraper work, wi th and 
without supervision - . ---- . 65, 66 
Loading program: 
in accelerated traffic tests, brick pavements- 
Loam subgrades in California highway system — 
Loessal soils: 
Iowa clays— 
characteristics, composition, etc......... 60,61 
relation to earth road failures.____-_- 59-63 
treatment in earth road construc tion. 63, 64, 66 
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IE en 246 
Lubrication phenomena, dy namic: 
effect upon soil friction and soil penetration 246 
M 
Macadam bases, brick pavements. ---- 130, 138, 140, 142 
Macadam roads: 
tire wear indices. ...............-- aeudiidlies ae ee 
McGregor, lowa: 
ke ee 60, 62 
Machines, testing, see names of machines and 
kinds of machinery—also names of 
tests. 
McKay, J. Gordon: 
Cook County transportation survey (report 
SG cou haaiceptmecinadscenens 1-6, 126 
modern highway traffic and planning of 
State highway systems (report). 187-189 | 
SERGI, Wasaicketccsctcnbiiaunsnicscn a ae 
McKesson, C. L.: 
Ca 126 
McMath formula, stream flow, r............-.-- 83, 84 
MeNown, W. C.: 
tire wear inv estigations L uaibdintyasiaeeswaiede 125 
Maintenance: 
of brick (thin) pavements, survey data.... 137-141 | 
of bridge floors, (concrete v. timber)... ..- 171,173 | 
of concrete pavements— 
ee. Research Board investiga- -_ 
ps eunceuseeesceessscacceusses 127 
iian’ for settling surface over unstable on 
ee ‘ 
over soft spots in earth roads, r........-- 64 
— - time losses, concrete paving 
 ceniiinteSéencogwannddesau 18, 197, 208 


of deen meee wl 
financing from license fee and gasoline 
tax receipts. 9, 51, 52, 209, 
a. 218-221, 229; rear cover of No. 7 
Maintenance accounti 
recommendations, 


— Research Board. 127 





ot bridge floors (concrete v. timber) 
of highways— 
analysis, importance in highway plan- 
Me cbtkanstbeusenackehesiceeames 189 
relation to— 


age of pavements, r. to p.__....-._-- 126 
highway improvement--._....._.---- 5 
Marais des Cygnes (Osage), Kansas: 
eee 86 
Marl in peat deposits: 
selmison to Gi) esstiement............-<..<.... 234 
Marsh lands, marshes: 
in California highway system._.-...-..:-.-. 248 
peat marshes, see Peat. 
Marston, Dean Anson: 
earth pressures on culvert pipes— 
discussion of article. .............--- a 
EE enc 222, 225 
Maryland State Roads C ommission, research - “66, 90-92 


Mastic coat of moist closet wall-boards: 
iano ratte ciennenancnaiieieicnen 250, 251 
Material delivery in concrete paving jobs, time 
losses 21-23, 193-197, 199 
Mats and mattresses, see Brush dikes—Brush 
mats—Sod treatment. 
Mattimore, 
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5 SR Ee ORT RC Tae ee aT eS 
Maxwell's theorem of reciprocal deflections, r_-_- 
Measuring apparatus, see Accelerometers—Com- 
pact-recording strain gauge— 
Displacement determinator— 
Graphic strain gauges—Kreuger 
cells—Planimeter measurements— 
Pressure measuring device—Soil 
pressure cells—Thermocouples. 
Mechanical analyses: 
of soils— 
I iin evi mntorisecadtemeatiskiclenks 
impracticability in case of peat....._---- 
see also Grading (of concrete aggregate)— 
Screens and sieves. 
Mesh reinforcement, see Concrete reinforcement. 
Metal culverts, see Culvert pipe, culverts. 
Metcalf and Eddy: 
EE RNP biden caiacde cubesinnslon nt we 
soil a B 
Michelson, A. A., 
Michigan ~ State Highway 
Burton, V. 
Mileages, see Ton-miles Tip mileages. 
Milwaukee, Wis.: 
share in motor vehicle revenues =] 
Ministry of Public Works, France, r. to p- -- 
Minnesota State Highway Department: 
tests of quick-hardening cements- - --------- 
Missouri Pacific Railroad, stream control 
Missouri River: 


35 


84 
242 
244 


“Department, see 


ee. ee ee eee 53, 54 
53-58; front cover of No. 3 
Missouri River Commission, river control_ - 
Mixing, 


e-re ’ 
concrete, see Concrete mix—Concrete 
mixers—Concrete mixing time— 
Concrete mixing water. 
Modulus, moduli: 
of compression of soils— 


usefulness in soil classification. _....-.-.- 170 
of elasticity— 
of coarse aggregate and surrounding 
mortar, relation to compressive 
test results (concrete) ----.-.------ 
of concrete— 
in computation of stresses by theoret- 
a , 27, 31 
in tests of static and impact strains 
eee Rae , 94, 98 
Vo ne 92 
OE Bin PI Fs vt Scaeccaxdccumwcnnin 25 
of soil samples in compression tests - - - - 244 
of steel H beam used in test__...-...---- 95 
of expansion of soils— 
usefulness in soil classification.........-- 170 
of fineness, see Fineness modulus. 
of rupture— 
of brick (paving), various test results... 101- 


103, 131, 135, 136 
of concrete beams— 
in curing methods tests .......---. 203, 204 
under static and impact loads, veport 
by . Thompson 93-100 
of concrete pavement slabs in tests of 
vibrolithic concrete - .......-.-- 
of mortar beams in tests of vi>rolithic 
Ce, ane. , 
of subgrade reaction— 
in computation of concrete pavement 
stresses by theoretical analysis... 25-27, 


41, 44 


31-34 
Moist closet: 
Bi. BT. Bi RIE ies nieces 250 
constant tem ture moist closet, design 
(article by Wallace F. Purrington)-. as] 
51 
Moisture: 
effects on newly placed concrete road slabs.. 202- 
, 208 
in subgrades— 
relation to cracks in concrete pavements- =. 
see also Moisture content (of soils). / 
loss in concrete during curing, observations - = 


see also headings beginning Moisture. 
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Moisture content: Page | 
of concrete beams and cylinders— 
relation to strength, research recommen- 


REGS 68 
of soils— j 
movement of water, r. to p_....----- 125 | 
physical properties, relation to those of 
a 14 
relation to— 
ee i | 
153-157, 161, 162, 170, 241, 2 | 
AES RS ee ee 53, 156. rf 7) 
So ES eS ae 161 
volume change.....----. .- 153, 156-162, 170 
coe 156 


within and beyond areas of earth road 
IL i innamannticnenitagine 62 
see also Capillary moisture—Consist- 
ency—Lineal shrinkage percent- 
ages — Liquid limit — Moisture 
equivalent percentages— Moisture 
equivalent tests—Plastic limit— 
Shrinkage limit—Water table. 
Moisture equivalent percentages of soils: 
limiting value— 
determining sand treatment, ( ‘olorado 
I di ketddudatewedtnstaonin. o 249, 251 
for “-— subgrade soils, Pacific North- 
est 


within a beyond areas of earth road fail- 
Sr 62 
see also Moisture equivalent tests. 

Moisture equivalent tests of soils: 
adequacy and meaning - ----.- . 153, 158-161 
field tests— 

en serena nnn 160, 161 
SEES OSES eee ee 119 (fm), 160 (fm) 

hal comparison with standard mois- 
ture equivalent test results...... 160, 161 
laboratory tests— 


test results, various soils.............- 159, 161 | 
unsuitability for field use.............-- 119 | 
Molding: 
of cement mortar briquettes, pressure— 
measuring device__.........-.--- 104-106 


of soil Samples, method in compression tests. 155 
Molds: 


types used in various tests 
Morris, Mark: 


90, 104, 205, 242, 23 


research, r. to p._...--.-...-- ~eeamains 59 (fm), 127 | 
Mortar, see Cement mortar. | 
Motor busses: 
ttc iicina ha dete edd oaticce 190 
ratio to total number of cars for hire_...._._- 191 
substitution for local passenger trains----.__- 183 


in North Carolina, relation to railway 
abandonments-_--.......-......-.-- 183 
of hiring cars and busses on rural high- 


ways, report by Henry R. Trum- 
Oss 190,191 | 
see also Motor passenger cars. | 
Motor cycles: 


registrations and receipts from, statistics 
49-51, 152; rear cover of No. 7 
Motor nger cars: 
taxis and busses— 
registrations and receipts from, statistics 
9-51, 152; rear cover of No. 7 
business and nonbusiness cars on Connecti- 
4 een 115 
i anne 3-5, 111, 115-118 
see also Motor busses— Motor cycles. 
Motor trucks: 
and road tractors— 
registrations and receipts from, statistics 
49-51, 152; rear cover of No. 7 


capacities— 
of trucks used in impact tests_.._.____- 74, 231 
of trucks used on highways, survey data. 109 
1 


; 10, 112-114, 135 
design as affecting road surfaces__.......... , 
kick (downward) of rear wheels 230 | 


truck operation in concrete paving jobs, 
efficiency studies data..__............_._. 
truck supply in concrete paving jobs, relation 
to time and production losses_____ 18-24, | 
193-197, 1 a4 
truck traffic, survey data (miscellaneous) ___- 
1 


09-118, 135, a 
weights Cae of several capacities), survey 


see also vn at loads—Ownership— 
Six-wheel motor trucks. 
Motor vehicle departments, State: 
collection and expenditure of motor vehicle 


expenses of commissioners, payment from 
motor vehicle revenues_.._.______- 214 
Motor vehicle funds in various States. 212-215, 218,219 | 
Motor vehicles: 
roads reserved for— 
discussion, road congress_............- 124,127 | 
see also other headings ae Motor—aiso 
icenses—Operating companies— 
as costs— Registrations— 
highway—Traffic 
adie ind resistance. 
Mountings of motor truck tires: 


relation to road impact reactions......_.. 69, 74-82 
Moving of outfit in concrete paving jobs: | 
Bb cnncedinpandseccciecse 193-195, 197-199 | 
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Muck: Page 
distinction between muck and peat.--.-...-- 233 
Mud capping in broken stone production. -._-_._- 165 


as - deposits, Golden Horn, Constantinople: 


EEE EE Re = AE ES 241-243 
Mudholes in earth roads, northeastern Iowa: 
causes end SEES SEE SET 59-64, 66 
EE Crna asdcanensouetedeanaegine 2 
Mullis, Ira B SE Ee Rae ne 125 
Mussolini, Premier: 
audience, delegates to road congress-_-------- 151 
Myers formula, stream flow, r_......-...------ 83, 84, 86 
Myers scale ratings, run-off of waterways: 
determinations, various streams_..........-. 86-SS 
N 
i a Be Peis Sncctendecwcs 32 (fn), 35 (fm) 


Nagler, Floyd A.: 
flow of water through culverts, research_. 149-151 
National Paving Brick Manufacturers Associa- 
tion: 
ee ae, 101, 103 





National Research Council, see Hendrick, 
Thomas K. A.—Highway Re- 
search Board. 

Neutral axis in concrete beams: 


in tests of static and impact strains 97-99 | 
New Hampshire highway transportation surv ey | 
| See eee 100 | 


New Hampshire State Highway Department, see 
New Hampshire highway trans- 
portation survey— Purrington, W al- 


lace F 

New Jersey State Highway Department: | 

ee 48 
New York City: | 

share in State motor vehicle revenues___._ 214, 221 
Niobrara River, Nebr.: 

EE ERC ae oe ee 57 
Nonskid tires, use in impact tests. els 74 


North Carolina State Highway C ommission 
earth pressures on culvert pipes, cooper: ative 
see also Hute aiaan, S. Wenn a 
State road building—Somervell, 
Ww. D. 


| North Carolina State road building: 


results (article by Frank Page)-_--.......... 177- 

184, 189; front cover of No. 9 | 

oO 

Official motor vehicles: 
registration statistics............-........ 49, 50, 152 


| Ohio State Highway Department: 


load distribution tests of reinforced concrete 


___, EN eee -9 
Oil, creosote, see Creosote oil. 
Oil tax revenues, disposition.................... 218 
Oklahoma pavements (thin brick), survey data | 
| 139-142 | 
Older, Clifford: | 
I en pcicn dectndiciclnmeinieiitinin 26 (fm) | 
Olsen testing machine, use, r_..................- 93 | 
Omaha, Nebr.: 
thin Oriek pavements..................... 141, 143 
Operating companies, motor vehicle: 
probable development-.-.............-...---- 187 


Operating costs: — 
of motor vehicles— ; f 
analysis, importance in highway plan- 


factors afiecting, research, r. to p 
relation to highway improvement aren 


5, 6, 115, 144, 183 


OF CRD IR. occ tc cnncn qpvesisceencase 163-170 | 
Ord finishing machine, use, r__..-.-......-....-- 128 
Orton, Edward, jr.: 
£. WD Bn rec ecccscsnsc conden nenccscewesowe 101 (fn) 
| Outlets, culvert: 
doubling outlet area, effects_...............- 150 | 
free and submerged outlets, ae 149-151 
Overloading ot motor trucks: 
relation to wheel impact on pavement_... 74-79,81 | 
survey data, trucks using highways_.....- 112,114 | 
Oversized tires, relation to impact of motor truck 
wheels on pavement---...... 74, 75, 78,79 | 
| Ownership of motor vehicles: | 
trucks— | 
by farm marketing associations, North 
BG dscucesconciiedbssuanacee 178 | 
vehicles for hire._..--- PTE GET 2 <a eas EE 190 
| Oxidation: 
of loessal clay, lowa— 
hastening by burning-.-.-.-.-......-....... 64 
in weathering process................... 61 
SES elt asics sccavewowanreldncnodenes 92, 233, 234 
P | 
| 
Pacific Northwest studies, see Moisture equiva- 
lent percentages. 
Page, Frank: 
cali anis crib died ditialatiinsin tstnaiihsindete Bndeé ist dtp len on & 222 
State road building in North Carolina, 
results (erticle).............. 177- 184, 189 
Painting of steel reinforcement, concrete test 
Py Tictersntentcctacininccsces , 
- Bighway traffic lines and zones, r. top... 126 
use > with es eicintcndiwiccdedess 242 


Parallel routes: Page 
planning for, in highway improvement 
ee 189 
Parks, metropolitan: 
roads in, share in financing from motor 
vehicle revenues...........-.... 213, 216 
Passenger motor vehicles, see Motor busses— 
Motor cycles — Motor passenger 


cars. 
Patents by French authorities, r. to p 


—e &2 
Patrol, highway, see Traffic control. 
Patterson, J. 
research, effect of highway slash on pine 
beetle infestation................ 251, 252 
Pauls, J. T.: 
tests of concrete curing methods Green 
report) RN EROS 202-204, 208 
see also Teller, L. W. (and J. T. Pauls). 


Pavers, see Concrete Be fg 
Peat, peat deposits: 
bearing power— 
relation to settlement for various water 
contents, research _................ 
bridge failures over, causes and prevention. 539, 247 


description and classification.............. 233, 234 
fill settlement in peat marshes— 
re hee eee 233-239, 247 
PA A RAE OES EEA eae = » 
ro. (standard), inadequacy..-....-....---- 92, 23 


water table RARE 234 
Peeling of asphalt filler, brick pav ements 139, 141, 142 
Penetration: 

of asphalt filler, thin brick pavements— 


test and survey data-_....-.....-.. 130, 138-141 
see also Penetration requirements, crack 
fillers. 
of paraffin and of clay compared ---...-..-.-- 240 


of soils, see Bearing power— Penetration tests. 
of wood preservatives— 


ee ee ae 192 

report by Robert I. Rudolph. -.-......-.-- 192 
Penetration requirements, crack fillers for con- 

TRO DOTTIE. < kcccawiovscscssus 127 


Penetration tests of soils: 
as means of determining consistency, report 


by Dr. Charles Terzaghi ---.-..-.- 240-247 
Pennsylvania State Highway Department, 
EEE MES . 89, 125, 126 
Permanent Association of International Road 
Congresses: 
membership, United States..............--- 123 


Permeability of soils: 
coefficient of permeability— 
A a 154 
usefulness in soil classification..........- 170 
determination by simplified soil tests. 153-162, 170 
Persons per motor vehicle: 
I, - ocacukstdutnendesaabacwaat 190, 191 
traffic survey data and forecasts........... 3,4, 118 
Pick-up and delivery service, motor truck trans- 
portation: 


in Connecticut.....-- Se 
see also Commodity transportation. 
Pierce Testing Laboratory, tests, r-..........--- 106 
Pile dikes, stream control...................-.-- 55 
Piling: 


bridge piling— 
preservative treatment (timber piling), 
penetration tests 


through peat deposits, movement-..-- 239, 247 
for anchorage of tree retards— 
dimensions and sinking method.......--. 57 
Pine beetle, Western: 
infestation by, effect of highway slash...-- 251, 252 


Pipes, see Culvert pipe, culverts— Water supply. 


| Pitch (tar roofing) as wood preservative__.....-- 192 
Placing: 
of concrete test specimens, methods in various 
Re 36, 37, 94, 202, 203 
of steel reinforcement in concrete test slabs, 
RE ts She Se 203 
Planes of weakness in concrete pavements: 
EEE TEAL: Te ROS 125, 128 
Planimeter measurements, cross sections of 
concrete reinforcing bars ---..-...- 108 
Plank floors, see Bridges, highway (flooring). 
Plank layers over soft spots, earth roads_........ (4 
Planning, highway, see Improvement, highway. 
Plaster cap: 
use in compression tests of concrete........-. 91 
Plaster of Paris: 
use in bearing for knife edges................ 39 
Plastic flow of materials 
theory of, explanation................- 241-243, 246 


| Plastic limit (ower) of soils: 


Atterberg tests, discussions - . . .119-122, 153-158, 162 
relation to bearing power-.......--- 119, 154-156, 162 
test results of numerous soils.. 121, 122, 154-162, 243 
Plastic range of soils, definition 


Plasticity index of soi]_.........--. 154, 158-160, 162, 170 
Poisson’s ratio for concrete: 
ft) oes lanials tigen sunmninciodi adi ciandbe tates 25 (fn) 
use in computation of stresses in pave- 
aS SS ees 25, 28, 31 
Ponca City, Okla.: 
thin brick pavements.-.................... 140, 142 
Population, population trends: 
relation to _— traffic..... 1-4, 110, 112, 126, 188 
Portland = 
A. 8. T. M. faci _ Re eT 104 
caliam chloride admixture in, effects ....... 252 


























Potomac River gravel, Potomac River sand: Page 
as concrete aggregate, r.............-.------ 36, 202 

Power types and power apparatus used in broken 
stone production___.......----- 164-170; 


front cover of No. 8 
Powers, T. 
ee of mortar and concrete as influenced 
by grading of sand (article) 17 
Prandtl, see Karman, Prandtl, and Hencky. 
Preservative treatment: 
of timber flooring (bridge), effect upon life of 
ne ee eee, we Bea 


4-176 


of timber piling (bridge), specifications _-- 192 
penetration of wood preservatives, report by 
hoewert I, RuGeye..........<..-.. 192 


Pressure, pressures: . 
on clay soils, pressure-compression curves. 244, 245 
used in compacting soil samples in various 


RR IE LC 154-156 
used in molding cement mortar briquettes 
relation to tensile strength. ........__- 104-106 
REE ELE IES ce ae oon - 104 
see also headings beginning Pressure—also 
Bearing power—Capillary mois- 
ture—Compression _tests—Earth 
pressure—Hydrostatie pressure 


Impact—Plastic flow—Stresses 
Wind  resistance—Yield = point 
Pressure measuring device, cement mortar briq- 
uette molding: 
report by F. H. Jackson and D. O. Wo if- 
Pressure-moisture relations in soils___-_- 
see also Moisture content (of soils). 
Pressure-voids ratio of feebly plastic soil: 
moisture equivalent determinations by field 


104-106 
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and by standard methods__- 161 
Proceedings of Fifth Annual Meeting, Highway 
Research Board: 
Tip cireutecesaneb pi tnebansahidiainaneterllaialah taiia Sie Getincivesinis an igastegst 249 
review by R. E. Royall.............-.. . 125-127 
Profile height of motor truck tires: 
relation to impact forces delivered____.... 69, 78,79 
Profilometer, use, r_........-- 128 


Profilometer records in impact “eee 74, 75 
Projection coefficient: 


in safe load calculation, culvert pipe 225 
Projection condition of culvert installation 
relation to loads on underground conduits_ 226-22» 
typical examples_...........--- s 227, 228 
Property tax for highw ays: 
lack in North Carolina___-.._..-- 177 
Property value: 
relation to highway improvement 115, 177, 182 
Proportioning of concrete: 
i 48 
see also C oncrete mix 
Proudley, C. E., (Lh. W. Teller and C. E 
Proudley): 
tests of vibrolithic concrete (report) 36-45 
Pump trouble, see Water supply. 
Purdue University, 7 Hatt, W.K. 
Purrington, W allace F 
design of constant ‘temperature moist closet 
| SE ae es 250, 251 
' Q 
Quarries, stone: 
direct production costs of broken stone, 
article by Dr. George E. Ladd_. 165-170 
R 
Railroad crossings, see Grade crossings. 
Railroad track: 
I TI cc, stm ciceanin naiathoationtniecnedaaind 25 (fn) 
Kailway abandonments: 
relation to increase in motor vehicle trans- 
a es 184, 187, 189 
Railway transportation: 
a, with motor vehicle transporta- 
astishaeitinaliiih bsinines iiml cen pina atts tahiti 187 


on 
= affected by increased motor 
truck transportation 


of freight, 


118, 182-184, 18d 


Rainfall: 
effect upon— 
run-off of waterways. --.-..----- - 83-88 
soft spots in earth roads, northeastern 
Ri nteatin:acaciatn siadiadsakehnaeatensowiion ~ * 59 
soil conditions, research...............-- 128 
temperature of asphaltic pavements----- 48 


time losses, concrete paving nn 23, 193-201 
maximum intensity, formulas. ---_-_--- _ 83-85 
Rankine’s formula, earth pressure, rt 226 
Rattler losses of paving brick: 
as function of length of edges eR 
comparative losses, relation to differences in 


eae oti anken 101-103, 107, 135 
correction factors, size basis_-- ...-. 101, 103, 107, 135 
in test specimens, several sizes of brick... 101-103, 
107, 131, 135 
Receipts, see Revenues, highway. 
Reciprocity of deflections in concrete slab: 
use in computation of stresses ---__---.-..-- 35 
Recording parties, recording stations (traffic 
| SO 2, 100, 1 


Refunds: 
of gasoline tax receipts, see Gasoline tax. 
of motor — registration fee receipts, 


statistics, "1925 NES A pa ‘ 
Registration fees, license fees (receipts), see 
Revenues, highway. 
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Registrations, motor vehicle: Page 
forecasts - . - - - 3, 4, 118 
in Connecticut Boo ; 109, 112, 118 
in Cook County, Ilinois_- 3,4 
in North Carolina ; 182 
increase, relation to increase in 
motor vehicle revenues 209 
motor vehicle traffic 3, 118 
Statistics, United States by States_. 49, 50, 152 
Reid, J. W., (James A. Buchanan and J. W 
Reid): 
motor truck impact tests (report 69-82 
Reinforcement, see Concrete reinforce ment. 
Repairs: 
of concrete paving equipment, time losses 193 
196, 199 
see also Maintenance. 
Resisting moment 
of concrete slab under concentrated load 
(determination of effective width 
of slab) - 8. 10 
Resurfacing of concrete roads, T. to Bes 126, 127 
Retards in stream control: 
cost data_._._- = 55, 56, 58 
report by John R. Chamberlain... - 53-58 


front cover of No. 3 
Revenues, highway 
motor vehicle revenues 
application to highway 
and maintenance 
Statistics and general informatior 40, 
51, 52, 209, 211-216, 218-221, 229; 
rear cover of No.7 
collection and administrative expenses 
limits, legal . 210, 211, 214, 215 
payment paid and 


constructior 


amounts 


methods eh  teraged ne 49, 
210-216; re ar cover ( {No.7 
collection and sate, article by 
Henry R. Trumbower. --. 209-221, 229 
per vehicle, 1920 and 1925 209 
Statistics 
gasoline tax receipts_- 49, 52, 209, 217, 221 
registration fees, license fees, et« 
(receipts ; -- 49, 51, 
209-211, 221; rear cover of No.7 
raising, responsibility for ISS, 189 
sources — 
in North Carolina 177 
see also Excise taxes—Federal-aid high- 
way funds—Revenues, highway 
(motor vehicle revenues). 
see also Finance, highway. 
Reversed etfective forces: 
action in vehicle starting from rest to n 
a ‘ es . 230 
Revetments, river control..._--- es 56 
Revue Générale des Routes et de la Circulation 
Routiére, announcement 82 
Riehle machine, use, r_-....-...-- 91 
Riehle platform’ scale ss, USE, T- 222 
Right-of-way regulations, 3-lane road ws ays 126 
Rights of way for future traffic development 
discussion, r. to p._.----- 126 
provision for, in ‘highw ay improveme nt pro- 
Wits ccccesaccuces 2 6 
Rings: 
types used in soil tests_........- ae 156 
Rio Grande, flood flow..-- i 86 
Rio Vista, Calif.: 
subgrade experiments ----- = 126 
Ss, >) 2 182 
i ae Se A ee 26 (fn 


Rivers, see Flood 
Road congresses: 
announcements and r. to p_- 
Road funds: 
various types in various States. -___. 212 
see also Excise taxes—Federal-aid highw ay 
funds—Gasoline tax—Revenues, 
highway. 


flow. 


- 82, 123, 


124, 127, 151 


221, 


Road signs: 

erection, financing from 

a 

A) 
Road system, French: 

magazine in interests of, announcement . 
Roads, see headings beginning Highway, Road, 

Traffic—elso Bituminous pave- 
ments—Block pavements, stone 
Brick pavements—Concrete pave- 
ment construction—Condition sur- 
veys—Earth roads—Experimental 
roads—Federal-aid highway con- 
struction— Grade crossings 
Gravel roads—Macadam roads 
Motor vehicles (roads reserved 
for)—State roads—Toll roads 
Two-way, three-lane roadways 
Width of highways—also names of 
objects of highway research. 

Rock, see Crushed stone—Limestone covering 
Rock treatment—Screenings, 
stone. 

Rock Creek, Pa.: 

NG Sid ca Jocsneenasedndnnededtatcaannae 
Rock treatment of earth road failures, Ilowa_--- 
Rocker pins, rocker supports, rocking knife 

edges: 

in testing apparatus........ 
Rogers, C. 

concrete pav ement construction in Missouri, 

stop-watch records (report).... 185, 


motor vehicle 


86 
59, 64 
39, 40, 90, 94, 95 


186 
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Page 
Roller machine for testing bituminous dapuichesecstan 
specimens. “* onk 205 
A Se eee 160, 161 
Rose, J. G. 


stre satin of mortar and concrete as influenced 
by grading of sand, report— 
discussion by T. C. Powers_-_.-.- 
| eee 
Ross Construction Co. 
concrete pavement “construc tion, sii watch 


. 174-176 
106, 107 


TOOONGS....«...25- _.. 185, 186 
Rouge River, Mich.: 
flood flow ___ Se ee S6 
Roughness: 
coefficient of, culvert pipes. -.....-- --- 149 


road roughness — 
brick pavement roughness, relation to— 
depth of bedding course and finish of 
NESE a ee ee 142 
excessive use of filler.......... 139, 141, 142 
concrete pavement roughness, investiga- 
gations_. 128, 147, 148, 151, 2 


31 
relation to— 


of 


impact motor truck wheel on 

pavement.._....-. 69-82, 128, 142, 144, 231 
life of pavement- --os« 163, 144 
operating costs of motor vehicles _- 144 

roughness factors— 

interpretation........._- ee ~ a 
of first miles constructed_.---------- 148 
of right and left sides of a pave- 

fm 9 écnaad --- 148, 15] 
of typie al concrete pave ments...... 148 
on smoothest pavements found in 

PP NS wcccowateuachins gree ee 151 


Roughometer: 


description and readings 144-148, 151, 231 


eT rer nan pa eee es es 128 
Routing, traffic, see C ire uit. 
Royall, E. 
review of Procec sdings of Highway Research 
Saar Rar OF et 125-127 


Rubber Association of America: 
cooperative tests, motor truck impact.. 69-82, 231 
Rudolph, Robert I.: 
penetration of wood preservatives (report) 
Run-otf of waterways: 
maximum stream flow, formula for general 
use (article by C. E. Grunsky . &3-SS 
Breaks, breakage—-Compressive 
strength—Modulus, moduli (of 
rupture)—-Tensile strength 
Transverse strength. 
Rural highway construction and maintenance: 
revenues for, from license fees and gasoline 
tax— 
Statistics....... 


192 


Rupture, 


Sé€ 


51, 52, 209, 211, 212, 217, 218, 221, 

F 229; rear cover of No. 7 

see also Expenditures, highway—Federal-aid 
highway construction. 


Ruts: 
artificial ruts, f.......<....22.-. accedns 0D 
in asphaltic paving mixtures, “relation to 
a eee 6,47 
s 
Sacramento River, flood discharge..........-... 85 


CO | See era hicaaain 234, 242, 243 
Sand admixture in subgrade soils: 
relation to bearing power - 
Sand aggregate: 
in bituminous paving mixtures, compacting 
in voids test, method and appara- 


156-158, 161 


EE ay EEO 207, 208 
in concrete, see Concrete sand. 
Sand bedding courses, thin brick pavements: 
coarse v. fine sand DL ckicedhocpdagiaqahiabantinduiiet 142 
ion baba ntcabunnscasuinvewaacsameboke 129, 142 
plain sand v. cement sand -_-_....-.-....--. 129-137 
 .. ... Ser sotdnaivaiadl - 137-142 


Sand covering: 
for asphalt filler application, brick pave- 
en we < 
for crack fillers, concrete pav ements, T. to p-- 
Sand fills: 
pressure on culvert pipe-- 
see also Earth fills. 
Sand treatment: 
of earth road failures, Iowa_...........------ 
of subgrades, concrete pavements— 
Colorado practice..................- . 


222-229 


59, 64 
249, 251 


aan ae Pe atie 126 
see also Sand admixture. 
Sands and sandy soils: 
} bearing power— 
relation to— 
shape of penetrating body ----_-.--- 246 
ee i yeas cneainnée.”. ae 
see also Sand admixture. 
eh ee ge ne ee 199 
Fox sand in Michigan, distribution ____----- 89 
| OO Ee era 121, 154, 156-158 


suitability for subgrade use 89, 248, 249, 251 
see also Earth curing—also headings begin- 


ning Sand. 
Santa Fe Creek, N. Mex.: 
flood flow__..__- Bart. FREE a S ciate 85 
Sapwood: 
penetration by wood preservatives_____-- —— 
Sawdust treatment of earth road failures___....- 66 


Scale ratings, see Myers scale ratings. 
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Scales (weighing): Page 
types used in tests_............-.-- 74, 222, 223, 230 
Scaling of of thin brick pavements.___........_- 133, 142 


Schleicher, Ferdinand, r. to Lae Seilintenesarcistecrtn stp 34 (fn) 
eae ape see Wheel scra Sieben 

. Screen analyses, see M nical - ses— 

Screens and sieves. 


Screening in broken stone production. -_-__._-_- 163, 168 

Screenings, stone: 
os eubapede covering, research.............. 128 

Screens and sieves: 
use in tests, r......-...---- 36, 106, 107, 155, 162, 175 

Separators: ; 
for forming panes of weakness in concrete 

Reeceuetensecceaseesceces<cs 128 
used in construction of vibrolithic concrete 
220 RE ae 36 

Setting of cement, see Time (of set). 

Settlement of earth fills, see Earth fills. 

Sewers, storm-water: 
capacities, formulas......................... 85, 86 
see also Culvert pipe, culverts. 

Shade: 
effect — magnate of asphaltic pave- 

ca eh ceniciacan:aibtimiaraas 48 
- Shearing —— a Stresses (in concrete pav e- 
ment slabs). 

Sheet asphalt mixtures, sheet asphalt pavements: 
relation between strength and composition.. 206 
temperature observations -_.-...........__.. 46-48 
PE dccunesidhbinasdweneodecaecccesun 207, 208 
see also Bituminous paving mixtures. 

| a I Se 242 (fn) 

I SE Oe tnticctoncceshenesensccecs 128 

Shore durometer, use, r_........-.---------.---- 70 

Shrinkage: 
of concrete, see Contraction. 
of so! 

analysis of process --_-.-...............-- 156, 157 


beneath concrete pavements, minimizing 


of effects 7 — or gravel layer.. 126 


shrinkage tests of peat _..-.............- 92 
see also Shrinkage nit. 
Shrinkege cracks, see Cracks. 
Shrinkage limit of soils: 


as means of soil classification... 153, 156-160, 162, 170 


coefficient, determination by Atterbergtests. 153 | 


test results, various soils. -_............... 156-160 
Shrinkage stresses, see Stresses. 
Shrinkage tests, see Lineal shrinkage percent- 
ages Shrinkage (of soils)—Shrink- 


age lim 
Sieve analyses, see Mechanical analyses—Screens 


sieves, 
Silt content: 
of concrete rns. relation to strength........ 107 
eee 53 
Silting action of streams, silt deposits upon 
stream retards-_............- , 55, 57, 58 
Silts and silty — ve 
drying qualities.............-...-.-.-.-- —_ 
silty loam sub es— 
in California road system ----_.....--- 248, 249 
in tests of concrete curing methods. __-_-_- 
see also Bilt content—Silting action. 
‘Sink holes:’’ 
formation in peat deposits................. 233, 235 
omen a funds, see Road funds. 


Six-wheel pon Ey ban a 
impact relation of 6-wheel and 4-wheel 
tru 





Oe ti ih onnenncsegacan 79-81 
stresses in concrete ae produced by— 
computation, method............... , 35, 125 
Skip raising, concrete te mixer: 
sag eriapping with discharge___..........._.-. 18 
calcium —— admixture in, effects __.___- 252 
Slash, highwa: 
ar = infestation ad pine beetle. ___.._- 251, 
| ee 7 (text and fn) 
vy a stone production: 
sli eae 163, 165, 167, 169, = 
a... Ant SS Sea 
Sluiceways, see Culvert oie, culverts. 
Slump-cone method, determination of concrete 
consistency: 
use in tests, r_...- 2 EEA es 37, 106 
Slump of conerete, 2s 128 
—_— ES EE 8 (fn), 104 (fn) 
nake poling in broken stone production: 
practice and costs............---.----- 163-165, 169 
Snow removal: 
and equipment, r. to p_..........-.---.--- 126, 127 
motor Vehicle revenues... 213, 215 


from 
Society of a Engineers: 
motor truck impact... 69-82. = 
Sod Sod treatment of soft spots, earth roads_-_....... 


aie 0 66, 202 
Soil di regional: 


ns tenienaceuwan .. 162,170 

of soils from verlons RE 159, 160, 162 
ont shape, relation to soil test results... 153, 

158, 161, 162, 170 
Soil ee of Soils): 


Soil ‘melstune, see headings beginning Moisture— 
also Capillary moisture—Evapora- 
moisture relations. 

r= pressure cells, use, r__--.....-.-- OSES 222, 226 


in Califor _ 248, 249, 251 
CT saneuce 89, 92 
in (demonstration road studies)... 128 
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Soil surveys—Continued. Page 
logical procedure outlined __----_- . 
see also Peat, peat deposits (fill settlement) 

Soils: Soil diagrams, regional—Soil maps. 
classification— 


according to Bureau of Soils practice, r_. 89, 248 


see also Soils (tests). 
demonstration road investigations. ____.___- 128 
Highway Research Board investigations. _ 125, 12 
in California highway system --- 248, 249, 251 
in Michigan highway system, research - . 89, 92 
in test — concrete curing methods 


ie edetar ase tactorincn deinen iets dacaan secaiienSineans o - 208 

suitability Fauivis soils for subgrade use _ - 89, 

5 P46 

tests— 125, 249 
laboratory v. field tests, interpretation of 

2S ea 
simplified soil tests, article by Dr 

Charles Terzaghi....._..... 153-162, 170 


see also Atterberg soil tests—Compression 
tests—Dye adsorption test—Field 
tests—Lineal shrinkage percent- 
ages— Liquid limit (lower) — 
Moisture equivalent tests—Pene- 
tration tests— Plastic limit (lower). 
with high capillary potential, research_..... 125 
see also headings beginning Earth, Moisture, 
Soil, Subgrade—a/so Admixtures— 
Bearing power—Color—Compac- 
tion—Drainage—Drift accumula- 
tions— Elasticity —Friction—Heav- 
ing—Modulus, moduli (of elas- 
ticity-of expansion-of subgrade 
reaction)— Molding (of soil sam- 
ples)—Mud_ deposits— M ud- 
holes— Oxidation— Permeability — 
Plastic range—Plasticity index— 
Pressure, pressures—Pressure- 
voids ratio— Rainfall—Shrinkage— 
Shrinkage limit—Stiffness—Sub- 
grades—Swelling—Tension (sur- 
face tension) — Voids—Volume 
change— Weathered soil— Weather- 
ing—Yield point—also names of 
soils. 
Somervell, W. D.: 
research - 
Soundness: 
of cement, as affected by calcium chloride 
admixture.....-.....__- a: 252 
of concrete sand— 
meen or mew OeNe OP. 25 cccccssss-. 176 
relation to strength in concrete___-__- -- 107, 175 


] 


Spacing: 
of concrete reinforcement, relation to pave- 
SE ee 127 
of drill holes in broken stone production, 
survey data............. 163, 164, 169, v7 70 
of trees in stream retards__................-- 


Specific gravity of brick (paving): 


relation to rattler loss correction factor_....... 103 
Specifications: 
for brick (paving)— 
eee 107 
rearrangement, proposed___...........-- 101 
for bridges, highway— 
concrete slabs, effective width _ ___._- 15-17, 24 
preservative treatment, timber piles__.. 192 
for cement mortar briquettes ans 1 pres- 
sure and tensile strength) - - 
for testing reinforcing bars, r_.............-- 108 
Sprays (air-mist) in constant temperature 
0 EES 250, 251 
Spreading rate of paints, r. to p_.._...........-- 126 
Springs, motor truck: 
reaction to wheel impact on pavement. -._. 70-74, 


of bituminous paving mixtures— 
relation to— 


bitumen content 46, 47, 126, 206 


compression (ultimate) under traffic. 47 
SSE ae 206 
tem _ a "| 
SE eee a as ies. 
SSR RE EERE 46-48, 


126, 205-208; front cover of No. 2 
of subgrade soils, see Bearing power. 
Staggered tread designs, motor truck tires: 


relation to wheel impact on pavement. - __-. 69, 82 
State College of Washington, research: 

| RE SR SARE SCL 125 
State funds: 

payments to, from motor vehicle revenues _- 51, 
State roads, State-aid roads: 52, 211-216, 218-221 

construction— 

Ee ee eee 109 


in North Carolina 
financing from motor vehicle revenues— 
statistics and statutory provisions__._. 51, 
52, 211-216, 218-221, 229; rear cover of No. 7 
Static load forces delivered to road surfaces by 
motor truck wheels: 


relation to impact forces.... 69, 72, 75-82, 93, 112, 231 
Static load tests: 





of concrete beams. ...................... .-. 93-100 

of concrete bridge slabs_.............-._-.. 68 

of motor truck tires. .......... S ietueease 69, 70, 231 
Static loads as slow impact loads___....._____. ~ 93 


Static strains in concrete: 
comparison of moduli of rupture of beams 
under static and under impact 
loads (report by J. T. Thompson) - 93-100 


Steel balling in broken stone production: Page 
WEI GING CONE. concn cn cesccéu<es----s 16-10 
Steel buckle plates, bridge air 171 
Steel reinforcement, see Concrete reinforcement. 
Steel treads, bridge floors: 
EE ne 
Steinberg, S. 8 
earth roads, research -..._--- scents a oe 127 
Stiffness: 
of concrete slab relative to subgrade, equa- 
tion and computed radii_.___- 25-27 
of soils for foundations, determination by 
consistency tests................. 246 


of subgrade— 
modulus of subgrade reaction in com puta- 
tion of stresses in concrete pave- 
EAE SED RINE . 25 
Stone, see Crushed stone—Dikes—L msaatone 
Rock treatment—Screenings, 
stone 
Stop-watch records: 
of concrete road construction... 
see also Time losses. 
of fresno job with and without foreman_-_--- 65 
of motor truck speedsin impact tests....... 74, 231 
Storage of cement and concrete specimens: 
constant temperature moist closet, design. 250, 251 
storage tank water— 
temperature, A. 8, T 


a Fh 


’, M. specifications 
gauges, see Compact-recording strain 
gauge—Graphic strain gauges. 


on 
“0 
Strain 
Strains: 
in clays and similar nonliquid materials_... 244 
in concrete— 
distribution in beams under three condi- 


tions of loading..............<- 97-100 
in impact fatigue tests of beams (inch 
"3 ee ay 
static and impact strains (report by 
fy. | ee 93-100 
in solid bodies as effect of change in stress _- 244 
Straw: 
use in curing of concrete test slabs... - 202 
Stream control: 
retards, report by John R. Chamberlain___ 53-5s; 


front cover of No 
Stream flow, see Flood flow. 


Strength: 
cube strength, see Cube strength 
of bituminous paving mixtures, see Stability. 
of brick, see Brick, paving. 
of cement mortar, see Compressive strength 
Tensile strength. 
of concrete— 
comparative strength— 


in compression and in tension. W)-92 
of crushed stone concrete and gravel 
concrete, research -..-......-..- 48 
of transverse and of compressive test 
specimens...-.-. .-- 67, 68 
demonstration road inv vestigations aan 128 
in steel fabric reinforced briquettes __. _- 125 
in vibrolithic and in normal slabs, rela- 
tion to— 
cement-aggregate ratio......._._. 40,41, 44 
tension in top and in bottom... 36, 38, 41, 45 
water-cement ratio_....__- 40, 11,44 


increase in flexural tensile ‘strength 
between 14 and 300 days_._.._._._- 100 
relation to— 
admixture treatment__-_ . 66, 126, 128, 202 
age and subgrade conditions__ 202-204, 208 
curing methods__.._._ 66, 12h, ¢ 2-204. 208 
grading of aggregate_._ 48, 106, 107, 174-176 
use of quick-hardening cements..... 126 
see also Compressive strength—Culvert 
pipe, culverts—Impact  tests— 
Modulus, moduli (of rupture)— 
Planes of weakness—Tensile 
strength—Transverse strength. 





Stresses: 
in concrete beams— 
constant stress, effected by impact 
machine Gesigh... ....d.0..<4...<<- 
distribution, research recommenda- 
__. Oa PSS 68 
flexural stresses at breaking, computa- 
ee Eas EE BS ae 67 
relative stresses produced by static and 
by impact application of load_.... 93, 94, 
99, 100 
stress over full width of beam subjected 
to concentrated loads _-__.._.....- 7 
variation from top to bottom of beam_-. 93 
in concrete bridge slabs— 
Delaware River bridge tests___...._..._- 68 
Fe Oa ite, ET ee 7-17, 24, 68 
relation to unit deformations (rein- 
| | a ae Sees 5 
in concrete pavement slabs— 
allowable stress— 
as shown by curling curves in cur- 
ing methods tests... ............-- 208 
for 1:2:4 concrete_-__..._.-. en. ae 


computation by theoretical analy sis— 
article by H. M. W estergaard....... 28-35 


comment upon method - ---... 125 
Highway Research Board inv esti iga- 

| ERS tS ies 125 
relation to distance of wheel load from 

ES A Se OEE 25-35 


relative stresses produced by 6-wheel 
and by 4-wheel trucks-..... 34, 35, 81, 125 





oe ee ey ee 








ee eee ee 





Stresses—Continued. Page 
in concrete pavement slabs—continued. 
shearing stresses, vertical............_._- 32 
shrinkage stresses, distribution by— 
expansion joints, proposed tests..... 202 
steel reinforcing, test results____._- 202 204 
transfer across molded joints. ._....._._- 25 
under impact of motor truck wheel, 
RIPE IED 69 


in railroad track, r. to p 25 (fn) 

in reinforcing ‘trusses, Delaware River 
bridge slabs 

in solid bodies— 

strain effects from change in stress, re- 
semblance to those in soils - 244 

see also Bending stresses—Compact-record- 

ing strain gauge—Craphic strain 

gauges—Tensile stresses. 
Striking off, strike boards, in vibrolithic concrete 





; _ construction... -...........- ve -- 34,45 
Stringer weight, concrete bridge floors— 
I Eee a aes 172 


Stripping (broken stone production): 
CT Bink és cetcusiettanweccoese 
Structural design of roads: 
review of committee report, Highway 
Research Board ; 125 
Subbases for concrete pavements: 
etlicacy (of sand or gravel layer) ____- #3 126 
in Michigan, r teetaoeees SY 
surveys, recommendation.....-------- - 249 
Subarainage of concrete pavements 
in Michigan, r . 
Subgrade reactions: 
relation to stresses in concrete pavement 
slabs 25 
Subgrade resistance, see Horizontal resistances. 
subgrade soils, see Soils—Subgrades. 
Subgrade studies: 
logical method of procedure---_.-........- 249, 251 
see also other headings beginning Sub- 
grade—also Soils—Subgrades. 
Subgrade surveys, see Soil surveys. 
Subgrade treatment: 
OS ee See ee , 2 
in Michigan---....-. EE Sa é SY 
relation ye oe in concrete pavement 


163, 167 





_ROisEednbatudctingwednecseesews 249 
see also Adusiubanes -iibenss. 
Subgrades: 
conditions, relation to— 
climate, > See na eee 125 


resistance to movement of 


concrete «+ 


SR ST PET ae 202, 204, 208 
Rai sanaciieieeedeminnan . 248, 249 
strength of concrete, slabs variously 

cured ..... jstikedatestieivalaaihcaepscia 203, 204 
Stresses In concrete pavements 

a ack ntnniiiegipnenctnainn aD 125 
research recommendations... ._- aa 35 
time losses in concrete paving jobs__- 21, 23, 
193-201 

weight losses (moisture content) in con- 

crete variously cured_. 202, 203 


see also headings beginning Soil, ‘Suber: ade 
also Soils. 
Sulphate water: 
action on high-alumina cements- reas 126 
Sulphur Springs, Tex. 
thin brick paveme nts 


. 138, 139, 142 


Superelevation of test brick pavement --.--- . 131, 133 
Superintendence, see Supervision. 
SUPOTEORES OM CUVEE a. nonce gcc cess csvecs - 


Supervision, superintendence: 
relation to time losses in— 


concrete paving jobs........ 18-24, 194-200, 208 

fresno and wheel scraper work ---------- 65, 66 
Surface area of concrete sand: 

relation to strength. ..............-.-. .--- 106, 107 


Surface treat ge 
of gravel and macadam roads - - 126, 127 
Survey stations (traffic), r......-- - 2, 100, 109 
Surveys, see Concrete reinforcement (of pavement 
slabs—economic value)—Commod- 
ity transportation by motor truck— 
Condition surveys—Connecticut 
highway transportation survey 
Cook County, Ill., highway trans- 
portation survey—Soil surveys— 
Traflic studies. 
Swedish Railroad Commission, soil tests- 
Swelling: 
of concrete— 
cause, elimination by calcium chloride 





----- 241,246 


RS 
of soils— 
damage to pavements from, minimizing 
| CR ee - 126 
swelling capacity, in inte rpretat ion of 
ee ee 162, 170 
ol”. 161 


see also Shrinkage—Volume change. 
Swimming slabs: 


reactions to loads, r. to p..---------- SS 3 34 (fm) 
T 


Talbot, Professor, q., r. to p 101 
Talbot’ formula, stream flow, r 





83 
Tallahatchie River, Miss.: 
el Sc 86 
Tamping: 
of bedding, culvert pipe— 
effect upon strength ...................- 22 
of bituminous paving mixtures, method in 
MN wcmslidocsacescowenscubhsees 205, 208 


| 


| 
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Tamping—Continued. 
of concrete, methods— 


|) | a 36, 37, 45, 90 
relation to strength 


Page 


Ee a ee 41,45 
Tar fillers, concrete pavement cracks, r_....-...- 127 
Tar-paper treatment of subgrades: 
eh oe ee, . 128, 202, 204, 208 
Tar-roofing pitch as wood preserv aifve........... 192 
Tarvia: 
use in curing of concrete test slabs__..._._- 202 


Tax collectors, tax commissions: 
collection and disposition of motor vehicle 


ee 209, 210, 213-215, 218 
expenses and commissions, payment from 
motor vehicle revenues__- wae 213, 214 
Tax-exempt motor vehicles: 
registration statistics.................... 49, 50, 152 


laxes, see headings beginning Tax—also Excise 
taxes—Gasoline tax—Hire, motor 
vehicles for —Revenues, highway 
(motor vehicle revenues). 


Teller, L. 
and C, ‘ Proudley— 
tests of v ibrolithric concrete (report)..... 36-45 
and J. T. Pauls— 
thin brick pavements, report of tests and 
field studies........-- = 129-143 
stresses in concrete pavements, r. to p. 125 
Temperature: 
air temperature, relation to— 
action of asphalt coat applied to brick 
OO a a 130 
displacement of bituminous pav ing mix- 
EE ee ee eee .. 46-48 
internal temperature “of asphaltic p ave- 
a . 47,48 
in constant temperature moist closet 
control equipment. -........---- - 250, 251 
observations ae | 





specifications, 
water tempe rature 8) - : 250 
of asphalt coat applied to brick p: ivements 130 
of asphaltic pavements— 
internal temperature— 





factors affecting. -- eee 47, 48 
measurement ...........-- 16-48 
of curing water, calcium chloride treated 
cements— 
relation to strength_............. 252 
of motor truck tires, relation to imp: ict forces 
Eee 82 
of preservative mixtures applied to timber 
OS eee 192 
of water, see Temper: ature (in constant tem- 
perature moist closet—of curing 
water). 
testing temperature used, bituminous paving 
0 ee =-© 205 
variations, effects on concrete road slabs..._- 35, 
» 
Temple, Tex. 128, 202-204, 208 
thin brick ORD i ciccvmmamwsnwnt 138-140, 142 
Tensile deformations, see Deformations--Tensile 
strains. 
Tensile strains: 
in concrete beams under static and under 
impact loads— 
modulus of rupture data.... ....... 93, 97-100 
strain-load curves................... . 97-99 
Tensile strength: 
of cement mortar— 
in test specimens (various) -.......-...... 40, 
relation to— 41, 44, 91, 105, 105, 107 
compressive strength...._._. , 91 
grading of sand 7, 174-176 
pressure during molding.--...----- 104-106 
aa ete jaw, ae 
of concrete— 
in vibrolithic and in normal slabs tested 
in top and in bottom_.-.- ... 36, 38-45 


relation to— 
. 91, 92, 100 
compressive —- U hi versity of 
Maryland tests. - 90-92 
see also Strength. 
of concrete sand— 
as gauge of quality of sand for concrete. _ 106, 
relation to— 107, 174-176 
compressive strength...... 106, 107, 174, 175 
grading of sand........... 106, 107, 174-176 
of reinforcing bars, computation from nomi- 
nal and actual cross-sectional 
areas, comparison................. 108 
Tensile stresses: 
in concrete beams under static and under 
impact loads— 
corresponding stress for impact strain 
Ce, 99 
variation in stress from top to bottom. 93, 97-99 
in concrete pavement slabs— 
computation— 


y theoretical analysis- ----_- - 25-27, 31-35 
in tests of vibrolithic concrete______- 40 
impact test results. -......-.-. AS ag 93 
see also Stresses. 
Tension: 
in capillary water in soil sample, analysis.. 160 


in concrete pavement slabs— 
tension in bottom— 
et 26, 32 
relation to strength, vibrolithic and 


normal concrete............... 36, 38-45 
stresses developed, computation__--- 26, 2 
31-35 


tension in top.....-.-.-----. 26, 27, 31-36, 38-45 


| 














Tension—Continued. Page 
surface tension in soil sample, pressures 
a Ts Oa EI 157-160 


see also Tension tests—also headings be- 
: ginning Tensile. 
Tension tests of concrete: 


apparatus, University of Maryland design. - 90 
article by Dean A. N. Johnson__.._--.....-- 90-92 
steel fabric reinforced concrete. .......-..--- 125 


tests auxiliary to curing methods tests... 203, 204 
see also Tension—also headings beginning 
Tensile. 
Terzaghi, Dr. Charles, articles: 
consistency of soils, determination by pene- 


d : GENIN UR acacia ne cu teorvsiestcan 240-247 
simplified soil tests and their physical sig- 
EEE OTE 153-162, 170 


Testing apparatus, see names of instruments and 

machines, also names of tests. 

Tests, see names of tests and of materials tested— 
names of research organizations— 
names of authors (list precedes 
index). 

Texarkana, Tex.: 

thin brick pavements. ---.--..-- ial ermenciaive 141, 142 

Theoretical analysis: 

stress computation, concrete pavements_ 25-35, 125 
Thermal coefficient of expansion and contraction: 
in concrete pavement slabs— 


determination, method .__--....-.-...-- 204 

reduction by steel reinforcement. ---_--- 204 
BS, eee ee ae 46,48 
Thermostats: 


in constant temperature moist closet 
Thickness: 

of brick (paving), relation to resistance to 

ree 101-103, 107, 129-143 

of concrete pavements-— 
computation for given wheel load, 

stresses assumed 25-35, 125 

in tests of vibrolithic concrete ____._..._- 38, 40 


increase, considerations ee ttten = 25, 
35, 93, 125 
reduction by elimination of heaviest 
Ws wwindiecemgenacceeen 25, 35, 125 
relation to— 
ee ee ee ae Eee ae 35, 249 
cracks, pav UNDE cnenasizes scenes 35, 249 


of motor truck tires— 

relation to impact forces delivered... 69,78, 79 

REE a er SESS Ca Care 115 
Thompson, J. T.: 


static and impact strainsin concrete, report. 93-100 
Three-lane, two-way roadways: 


opinion, Highway Research Board.......--- 126 
Thumbings, cement mortar briquette molding: 

number, relation to tensile strength._-__-- 105, 10€ 
Tilden, Prof. C. J..... SOE SORE LE OER Se ae 230 


Tile drains: 
a as remedy for earth road failures, Iowa... 59, 62, 64, 
ime: 
and weather, effect on trench condition clay 
fill over culvert pipe......-....--. 225 
of set of cement— 
as affected by calcium chloride admix- 
PR. nunctapanganntaiememeenuae 252 
quick-hardening cements, r. to Ds Ee 126 
see also Age—Concrete mixing time—Curing 
periods—Time losses—Vibration. 
Time losses: 
from traffic congestion, costs..-.....-- Sieoiane 2 
in concrete road construction—_ 
CNGS DR iininicwncctinon 20, 24, 195-198, 201, 208 
distribution, by causes..............-... 8, 
21, 23, 186, 193-195, 198-201 
os Sn ne RASA Ie 


report by Andrew P. Anderson. -.- 198-201, 208 
in fresno and wheel scraper work— 
reduction under supervision............. 65, 66 
Tire wear: 


effect on impact force delivered to pavement. 69-71, 

74-79, 81, 93, 98-100, 231 

wear indices, various road types 125 

Tires: 
of motor trucks— 

condition, size, and type, effects upon— 


brick pavement.............../.... 130-135 
concrete road impact reactions -- .__- 69-82, 

, 98-100, 112, 231 

ke , NR ree Lat ORE 69, 70, 231 


of motor vehicles using highways, survey data 
112, 114, 115 
see also i yeas (on motor truck tires)— 
ear. 
Toll roads, government subsidized: 
discussion, road cong: 








0 ee 151 
Ton-miles of motor vehicle traffic on highways: 

survey data..... 115, 116 
Tonkawa, Okla.: 

thin brick OO Ee ene er 140-142 
Tonnages of motor truck — on highways: 

survey data...... 2 ---- 115, 116, 135 
TOpPme, FOUR Tig G...cncccucedce hanceunecnteeue 182 


Topsoil: 
as replacement in earth roads, lowa__..-. 59, 63, 64 
Toughness of brick (paving): 
transverse test results. .......- 101-103, 131, 135, 136 
Towns, development and  spoeceamat 
discussion, road congress_..........-.---.-. 124 
Track, see Circular toa, Arlington, Va.— 
Railroad track. 
Traffic analysis: 
committee on (Highway Research Board) 
review of report............-.-.... 1% 
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Traffic census: Page | Page 


discussion, road congress___- 
Traffie congestion: 
financial aspects, r. to p..--...--..------ - 
relief measures in Cook C ounty, 1 . 146 
time and money losses from____- cane 2 
Traffic control and highway patrol expenses: 
payment from motor vehicle revenues._... 51,211; 
rear cover of No.7 
I het Gath dete nieent dinecedwaccdan 49, 51 
Traffic forecasts, see Forecasts. 
Traffie studies: 
accelerated traffic tests, brick pavements__ 129-135 
modern highway traffic and planning of 
State highway systems, report 





by Dr. J. G@. MeKay.-.---- . 187-189 
see also other headings beginning Traflic 
also Improvement, highway 
Population—Road congresses 
Transportation, highway—Trans- 
portation surveys. 
Traffic treads (steel) for bridge floors: 
ee - W1-173 
Traffic variable in road classification: 
subordination to subgrade variable___-_- - 248, 249 


Trailers, motor vehicle. .49-51, 152; rear cover of No. 

Transportation, highway, by motor vehicle: 
coordination with other forms of transpor- * 

EA . 109, 187 
see also headings beginning Traffic—also 
North Carolina State road build- 
_ ing—Transportation surveys. 
Transportation surveys: 
SO) ae . 126 
see also C ommodity ‘transport: ation by motor 
truck—Connecticut highway trans- 
portation survey—Cook County, 
Ill., transportation survey—Tratflic 
studies. 

Transverse cracks in concrete pavement slabs: 
occurrence during curling of curing slab > 
prevention by planes of weakness, research. 125, 128 
see also Cracks. 

Transverse deformations, see Deformations (in 

concrete bridge slabs). 

Transverse joints: 
in bases and surfaces of thin brick pave- 

Sct sdepddbdubinecoe eee FO 
see also Joints. 

Transverse strength: 
of brick (paving)— 


test results.......- 101-103, 107, 131-133, 135, 136 
of concrete— 
alumina cement concrete __..-..--.- 126 
factors controlling the break, rese arch 
recommendations ____-..--..---- ~ 68 
relation to— ‘ 
I tiie ones acdenscaccee 45 
fiber stress distribution, research _--- 68 
moisture content, research EE 68 


see also Strength—Transverse tests. 
Transverse stresses, see Stresses. 
‘Transverse tests: 
of concrete— 
=a with seepeenive e tes 
. F. Clemmer.- 
New J } a program. -._._.-- ‘ 
see also Transverse strength. 
Treads (steel) for bridge floors: 
0 SE Sh ae _..-- 171-173 
Tree planting: 
as remedy for soft spots, earth roads (lowa)_ 59, 62, 64 





Tree retards, stream control. .....-.-..--- .--.- 55-68 
Trees on State highways: 

care, financing from motor vehicle revenues... 213 
Trip mileages 


of motor ‘veliiele traffic on — ays 
112, 114- 116, 180- 182, ws 
Tripod drills, use in stone quarries_-_._.-.-...---- 164 
Trucks, motor, see Motor trucks. 
Trumbower, Henry R.: 


reports— 
collection and disposition of motor 
vehicle revenues ___......... 209-221, 229 
use of hiring cers and busses on rural 
a re .-- 190, 191 
Two-way, three-lane roadways: 
“—. Highway Research Board -__---- - 12% 
Tyler, Tex.: 
thin brick i a eta 138, 142 


U 
bien | of concrete: 
control through water-cement ratio________- a 
in vibrolithic (and normal) test specimens. 36, 38, 45 
University of Chicago, see Viner, Jacob. 
University of Illinois, research: 
effective width of concrete bridge slabs sup- 


porting concentrated loads 7-9 | 


see also Westergaard, H. M 
University of lowa, research: 


flow of water through culverts... ____.... 149-141 
University of Kansas, research: 
tire wear. ee SO 


University of Maryland, research: 
conerete in tension... __- 
University of North Carolina, research: | 
es on culvert pipe_.....-..... 222-225 
Unsprung component of impact force delivered to 
pavement by motor truck wheel: 
analysis_- 


as deciding factor in impact delivered _- 81, 231 
determination, method__ ___.-_-.-.-.- 70, 73, 78, 231 
six-wheel and four-wheel trucks compared_. 79,80 
varying the unsprung weight, effect__......- 81 


a<ase0- OOO 


© pew ceceseseeesccacscccace one 


Urban aspects of highway finance: 


caageabaesasbess ae | Upham, Charles M., r 222 


report by Jacob Viner, r. to p_.....-.-..-... 126 
Vv 
Vehicles, motor, see headings beginning Motor, 
Traffic—also Gasoline tax—Reve- 
nues, highway—Transportation, 
highway. 
Velocity: 
of motor truck wheel— 
change, time in which effected 
relation to impact forces delivered 78, 79 
vertical velocity of unsprung motor truck 
weight — 
relation to impact forces delivered __. 76,78, 79 
wind velocity— 
relation to wind resistance of motor ve- 
sd eee ; 125 
Velocity head, culverts...................... ~ 149, 150 
Vermont highway tr: ee survey, an- 
nouncement _ 100 
Vertical deformations, see Deformations (in 
motor truck tires). 
Vertical reactions between road and motor truck 
wheel, various tire types: 
test method and results_-_---- 69-82, 231 


Vibration method of compacting fine agereg: ile 
bituminous mixtures specimens 207, 208 
Vibration of vibrolithic concrete pavement slabs: 
time allowed In tests.................... 37 
VERGO, Ci ccasannacese 
Vibrolithic concrete pav ement slabs: 
tests, report by L. W. Teller and C. E. 
7 Ea ae ie 36-45 


use in Virginia demonstration road - - 12s 
Vicat needle device: 
use in soil penetration tests______- “ 242 
Viner, Jacob: 
urban aspects of highway finance, r. to p- 126 
Virginia demonstration road __........---- 128 
Virginia Highway Commission setcioas 128 
Viscosity: 
of various materials, r..........--- - 240 
Viscous displacement: 
effect of change in stress in solid bodies 244 
Viscous resistances in soil... .....--- capil - 241 
Visibility of paints, r. to p..---- ae ~ 
Void determinator, bituminous paving mix- 
RES ear oie eee 207, 208 
Voids: 
in accumulation of equal spheres, volume 
RE cticcacasecescacnseceuacue : 161 
in concrete aggregate— 
relation to strength._........_. inane 106, 107 
see also Powers, T. C. 
in mineral aggregate of bituminous paving 
mixtures— 
dry-aggregate voids tests______- 206-208 


relation between bitumen content, ‘voids, 
and strength of mixture____.-._- 126, 206 
gern SEES Sia ee ee eee 157, 159-161 
in vibrolithic and in normal concrete slabs, 
relation to— 
arch action of aggregate-__._..._._- aa 
IAS SS Se ES a . 42, 43, 
see also Air (air pockets). 
Volume, volumes, see Brick, pavying—Volume 
change. 
Volume change: 
in concrete pavement slabs, research recom- 
EM ae ee ee 35 
in soils— 
laboratory tests, unsuitability for field 
_ Ee a en ed ieceinstorp hes 119 
see also Shrinkage—Shrinkage limit 
Swelling. 
w 


Wabash Railroad, river control _-__--- anise 56 
, oS BS) Se a SS 
Wage rates: 

a . 163, 165-169 

see also Labor cost. 
Walls (end, head, wing) of culverts: 

effects upon discharge___-.-..._---- - . 149-151 
Warning signs, see Road signs. 
Warping of brick (paving): 

relation to breakage_-.--- a 
Waste, in broken stone production: 


disposal EE eS punintne ae 
Water: 

ground water, research........-.....---.---- 125 

surface water, research. -...............-.--.. 125 


see also headings beginning Moisture, Water— 
also Concrete mixing water— 
Culvert pipe, culverts—Flood 
flow— Moist closet— Rainfall. 
Water-cement ratio of concrete: 
as function of fineness modulus of aggregate. 175, 176 


as governing factor in uniformity of concrete - vA 
as index of strength of concrete______ 41,44 
 , SEE ‘ 40 
importance in design of concrete mixes.___ 175, 176 
in test specimens of vibrolithic and normal 
concrete_......... cere YF 
theory of, use in designing concrete of given 
strength (New Jersey research) _- 48 


see also Concrete mix. 
Water supply in concrete paving jobs: 


“| aa 21, 23, 193-197, 199 
Water table, height: 
relation to fill settlement in peat marshes.... 234 


Watershed: _ 


! 
| area, basis of formula for stream flow 
| 


surface characteristics, relation to run-off___ 83, 4 


Waterways, see Flood flow— Watershed. 
Waverly, Mo.: 
river control. __.-- 55 
Waving of bituminous pav ‘ing mixtures, see Dis- 
placement det terminator—Stability, 
Wear: 
of brick (paving)— 


correction factors in rattler loss. 101, 103, 107, 135 


relation to— 


length of edge_...... a 
thickness ....---. 101-108, 107, 129-143 
weight__- Ee ...-- 101-108, 107, 135 
of motor vehicle tires, see Tire wear. 
of rock— 
relation between laboratory determina- 
tions and rates of drilling . 163, 164 
tests, recommendation ica 170 


Weather, see Climate, climatic conditions 
Freezing of concrete—Rainfall 
Temperature— Weathering. 

Weathered soil: 

as replacement for unstable soil beneath 
earth roads, lowa__.........__. 59, 63, 04 
Weathering: 
of loessal clay soils (lowa) 


hastening by chemical treatment (i 
ee 61-68 

Weighing chamber and ap yparatus: 
in earth pressure studies of culvert pipe... 222, 22% 


Weight, weights 
of aggregate and of cement, in computing 
cement-aggregate ratio of concrete. 40, 41 
of brick, see Brick, paving. 


of cones used in penetration tests of soils ~ “at 
of earth fill over test culvert, relation to pres- 
eS w-eee-- 250-229 


of motor trucks, see Motor trucks. 
of reinforced concrete t ridge floor— 
relation to cost of bridge 
of vehicles above earth fills— 
relation to pressure on culvert pipe... 228, 229 
see also headings beginning Weight—also 
Load— Pressure. 
Weight changes 
in soil passing from semisolid into solid state 156 
Weight losses: 
in concrete during curing - 
Weight stations: 
for highway transportation surveys, r 2, 100, 109 
Well drills in broken stone production: 


- 28 


drilling rates on GRR. asa ------ 164, 165, 169 
Westergaard, H. 
ff) ae waste see 35 (fn) 


stresses in concrete pavements, computation 
by theoretical analysis— 


Sea in cucnsibebasieiaa cane ateadl ae 
aa i enkand erivanabeduitallian " = = 125 
Wetumka, Okla.: 
thin brick pavements- - ---- 190, 142 
Wheel contact with concrete bridge slabs: 
width, relation to effective width of slabs... 8, 13 


Wheel loads, see headings beginning Impact, 
Load, Loading, Static—also Stresses 
(in concrete pavement slabs). 

W heel scraper work: 

I. TU fs ons cccectnwsrewtinaiaion ... 65, 66 
Wheels (rear) of motor vehic les, downward kick 230 
White River, Wash.: 

flood flow ee 
Width of highways : 

determination in highway planning, oa tors 
0 2, 6, 110, 118, 189 
relation to transverse distribution of trate, r 
RS Ee betel 4 (fn) 
see also Three-lane, two-way roadw ays. 
Wiedemann’s Annalen der P hysik und Chemie 


PS EAA A OR 34 (fn) 

| Wilks, J. R.: 
earth pressures on culvert pipe, research.... 222 
Wind resistance of motor vehicles, equation..... 125 
|... READ BONS 125 


Wing walls, see Walls. 
Wintermeyer, A. M.: 
adaptation of Atterberg plasticity tests, sub- 


| grade soils (report) _.._..-...---- 119-122 
| Wire fencing, wire entanglements, in siream re- 
ee eee et he 56, 57 


Wood preservatives, see Preservative treatment. 
Wooden bridge floors, wooden piling, see Bridges, 
highway. 
Woodward, Sherman M.: 
flow of water through culverts, research... 149-151 
Woolf, D. O.: 
reinforcing bars, more accurate tests (report). 108 
see also Jackson, F. H. (and D. O. Woolf). 
Workability of concrete, see Flow tests. 


Y 
Yarnell, D. L. 
flow of water through culverts, research ._ 149-151 
Yield of concrete, comparative: 
investigations, crushed stone and gravel con- 


crete....... ede eebadbanedeew “ 48 
Yield point: 
of soils— 
0 ae amas Se sk Sd: 240 
I 0 sicisnidintancitnadineesule iain 240-247 
see also Bearing power— Modulus, moduli (of 
rupture). 
Young, Professor C. K.: 
ae Riau ..7 (text and fn), 
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